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ABSTRACT
This study presents the findings of fertility and child mortality 
analysis for agricultural households of two regions: the predominantly 
Amhara Christian region of Gondar, and the predominantly Oromo Moslem 
region of Hararge, based on the 1981 Rural Demographic Survey. The two 
regions were selected on the basis of prior study findings, that is, 
higher fertility and child mortality for Oromo Moslems than Amhara 
Christians in Arssi region. This study examines whether these 
differentials exist in other parts of the country.
It was found that fertility and child mortality are high in both 
Gondar and Hararge. However, Hararge has significantly higher mean 
parity and child mortality than Gondar. One of the other important 
findings is lower mean parity and child mortality among literate women 
than illiterate women. In general, in the analysis of fertility and 
child mortality differentials, the results were found to be consistent 
with findings in Arssi region, and in other developing countries. In 
this study the underlying causes of the existing fertility and child 
mortality differentials between Gondar and Hararge, and population 
subgroups within the regions, is not fully explained due to data 
limitations and lack of detailed prior studies in the regions. 
Therefore, the study leaves some important questions to be answered in 
future studies.
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1CHAPTER 1 
INTRODUCTION
1.1 BACKGROUND AND OBJECTIVES
Not much is known about mortality and fertility levels and trends 
in Ethiopia because of the scarcity and defective quality of available 
data. The major sources of mortality and fertility data are the 
National Sample Survey conducted in two rounds in 1964-1967 and 
1968-1971, and the 1981 Rural Demographic Survey. There is no vital 
registration system.
The first Population and Housing Census was carried out in May 
1984, but information on mortality and fertility, which would be useful 
for comparative purposes, is not available yet. According to the 1984 
Census the population of Ethiopia is about 42 million and 89 per cent 
of the total population live in rural areas (Central Statistical 
Office, 1984b). The population is growing at an annual rate of 2.9 per 
cent, and is expected to increase to over 58 million by the year 1995 
(Central Statistical Office, 1985c:177).
Mortality and fertility levels are generally very high throughout 
the country. Some vital rates estimated using the 1968-71 National 
Sample Survey and the 1981 Rural Demographic Survey are presented in 
Tables 1.1 and 1.2. It is worth noting that the estimates were done 
after raising the numbers by a multipliying factor. The adjusted total 
fertility rate estimates are 5.8 for the period 1968-71 using the 
National Sample Survey (Bariabager, 1979) and 6.9 using the 1981 Rural 
Demographic Survey. As shown in Table 1.1, the reported total 
fertility rates for the period 1968-71 range among the regions from 3.3 
(for Keffa) to 6.2 (for Hararge and Gamo Goffa). In 1981 the range was
2Table 1-1: Reported Total Fertility Rates for the Agricultural
Population of Twelve Regions
Source:
Reported total fertility rates
1968-71(1) 1981(2)
Arssi 5.2 8.2
Bale 5.8 9.4
Gamo Goffa 6.2 8.3
Gojjam 5.3 7.9
Gondar 5.2 6.7
Hararge 6.2 6.6
11lubabor 3.3 6.5
Kef fa 4.7 7.4
Shewa 4.9 6.0
Sidamo 5.7 6.5
Weilega 4.6 6.4
We 11 o 3.9 6.6
. Bariabager (1978:68).
(2). Central Statistical Office (1985a).
3Table 1-2: Adjusted Estimates of Vital Rates for the Agricultural
Population of Twelve Regions, 1981
Regions Infant
mortality rate 
(per 1000)
Crude death 
rate
(per 1000)
Expectation
of
life
Crude birth 
rate
(per 1000)
Total
fertility
rate
Arssi 149 19.4 45.1 53.5 8.3
Bale 170 22.2 41.9 53.8 8.3
Gamo Goffa 154 19.8 44.4 49.1 7.3
Gojjam 158 20.4 43.7 51.5 7.7
Gondar 120 15.3 50.0 48.3 7.3
Hararge 166 21.5 42.4 50.9 7.3
I1lubabor 145 18.9 45.8 37.0 5.2
Kef fa 171 21.7 41.9 42.4 6.0
Shewa 131 16.7 48.2 44.6 6.4
Sidamo 136 17.7 47.3 53.1 8.0
Weilega 117 15.1 50.7 46.8 7.0
Wei lo 145 18.9 45.8 39.6 6.0
Total 144 18.4 46.0 46.9 6.9
Note: The method used to adjust the rates is not specified. 
Source: Central Statistical Office (1985:vi).
4from 6.0 (for Shewa) to 9.4 (for Bale). This considerable variation in 
total fertility rates for the two periods is more likely to be mainly 
due to improvements in the data quality in the 1981 survey rather than 
fertility increments. As can be seen in Table 1.2 the adjusted infant 
mortality rate for 1981 is very high and shows a considerable variation 
among the regions, ranging from 117 to 171. The adjusted crude death 
rate and birth rate were estimated at 18.4 and 46.9 respectively for 
the combined rural areas of the twelve regions. For the same year 
(1981) life expectancy at birth was estimated at 46 years.
Detailed analysis of the 1981 Rural Demographic Survey data for 
Arssi by Seleshi (1986), reveals differentials in fertility and child 
mortality between religious groups (Christian and Moslem) and ethnic 
groups (Amhara and Oromo). That is, higher fertility and child 
mortality among Moslems women than among Christians women, among Oromo 
women than among Amhara women and among Oromo Moslems than among Amhara 
Christians. The present study, therefore, investigates the existence 
of these differentials in other parts of the country. Thus the 
predominantly Amhara Christian region, Gondar, and the predominantly 
Oromo Moslem region, Hararge, are selected from the eleven remaining 
regions.
The objective of this study is to carry out fertility and child 
mortality analysis for the agricultural households of Gondar and 
Hararge. The study examines differentials in fertility and child 
mortality between the two groups, Amhara Christian and Oromo Moslems, 
and within the regions by literacy level and marital status of the 
women. The results are compared with the findings in Arssi region.
1.2 COUNTRY BACKGROUND
Ethiopia, located in Northeast Africa, covers an area of 1,221,900 
square kilometers. Since most of the country's vast territory lies 
inland, the effect of the sea on the natural environment extends only 
over a small coastal strip. The various natural conditions of the 
country, therefore, are determined mainly by the mountainous terrain
5and primarily by its high altitude above sea level. As a result the 
country is divided into three different zones which are known as the 
dega (cold zone), the wayna-dega (temperate zone) and the kolla (hot 
zone). The temperature in the hot zone ranges from 20 to 30 degrees 
Celsius, with highest altitudes 1500m above sea level. The lower, 
extremely hot region of this zone known as the bereha (desert) with 
annual temperature 28-31 degrees Celsius, is considered as a separate 
zone. The temperate zone, lying between 1500m and 2500m above sea 
level, has a maximum average annual temperature range of 14-20 degrees 
Celsius. The cold zone is located at altitudes over 2500m above sea 
level and the average annual temperature does not exceed 14 degrees 
Celsius (Galperin, 1981:24).
Ethiopia is a multi-ethnic society, inhabited by over 70 ethnic 
groups which are distinguished by separate cultures, religions and 
languages (Kurian, 1982:591). The two largest ethnic groups are the 
Amhara and Oromo. In 1981 they constituted 20 and 16 per cent 
respectively of the agricultural population in the twelve regions 
(Central Statistical Office, 1985a:107-108) . The Amharas live mainly 
on the Northern highland plateaus and mountain massifs. Almost all the 
Amharas belong to the Orthodox church. The Oromos mainly live in the 
South. The Oromos living in the Southwest have joined the Ethiopian 
Orthodox church while those living close to the Moslem at.ion in
the East have adopted Islam as their religion (Schwab, 1985:6).
Religion is deeply connected with day to day life in rural 
Ethiopia. Christianity and Islam are the two main religions in the 
country. According to the 1981 Demographic Survey, 63 per cent of the 
rural sedentary population of the 12 regions are Christian and 32 per 
cent are Moslems (Central Statistical Office, 1985a:130). Christianity 
began to spread in Ethiopia in the 4th century A.D. and was the 
established church of the Empire until 1974. The town of Harar (in 
Hararge region), which is predominantly Moslem, has historically been 
the focal point of organized Islamic life in the country (Lipsky, 
1962:113).
6Figure 1-1: Map of Ethiopia
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9Agriculture is the basis of the countrys' economy, employing about 
85 per cent of the labour force and accounting for nearly 50 per cent 
of the GDP (Griffin, 1985:37). Of the total land area, 64 per cent is 
considered to be suitable for agriculture. Although climatic and soil 
conditions make it potentialy one of the strongest agricultural 
countries in sub-Saharan Africa, agricultural development has been 
limited by a poor transportation network, distribution problems and 
traditional cultivation practices and equipment (Kurian, 1982:599-600). 
The availability of fertile land was always an important factor in the 
settlement pattern. As a result the temperate zone has the largest 
population and the most developed economy (Galperin, 1981:77).
The country has 14 administrative regions, each divided into a 
number of awrajas (sub-regions) and which inturn are divided into a 
number of weredas (districts). Within each district there are Farmer 
Associations in rural areas and Urban Dwellers' Associations in urban 
areas. These bodies are the smallest administrative units in the 
country.
1.3 STUDY AREAS
Hararge and Gondar regions are located in different parts of the 
country, Hararge in the Southeast and Gondar in the Northwest (see 
Figure 1.1). Hararge is the largest region in the country with an area 
of 254,000 square kilometers covering 20 per cent of the total land 
area of the country. According to the 1984 census Hararge was the 
second most populous region with a population of 4,151,706 and a 
population density of 16.3 per square kilometre (Central Statistical 
Office, 1984b:15). The greater proportion of the area is inhabited by 
nomads. The region is divided into two parts, the Issa "Desert" to the 
North and the Ogaden to the South, by a range of highlands running east 
to west. The highlands have a settled agricultural population which is 
the subject of the survey. Gondar covers an area of 73,400 square
kilometers. Its population in 1984 was 2,905,362 with a density of 
39.6 per square kilometer. In both regions 92 per cent of the 
population reside in rural areas, which implies that only 8 per cent of
10
the population live in urban areas and indicates that these regions 
have a low level of urbanization.
The overwhelming' majority of the people in the country use land as 
a source of income. In the two selected regions, as in the rest of the 
country, farming is based on fairly primitive techniques. There are 
significant regional differences in the degree of access people have to 
farming land. In 1979-80 the average size of a family landholding in 
Gondar was 2.048 hectares and in Hararge 0.856 hectares (Griffin, 
1985). This suggests that there was more than twice as much as land 
available to a family in Gondar at the time of the land reform as there 
was in Hararge. Gondar is one of the three main food surplus regions, 
and the third largest cereal producer. Between 1978 and 1979 food 
production per capita per annum in Gondar and Hararge, including 
pastoralism, was 279 and 55 kilograms respectively. Some of the major 
cereals growing in Gondar are teff (a grain used domestically), barley, 
sorghum and millet, whereas in Hararge sorghum and maize predominate. 
Whilst most regions of the country are fertile, poor technology and 
lack of capital have so far tended to keep yields low.
The rural community lacked any modern medical facilities because 
of a biased distribution of medical services in favour of urban areas. 
Available evidence for the two regions shows that in 1980 there were 
three hospitals in Gondar (336 beds), and 10 in Hararge (930 beds). In 
the same year the ratio of doctors to the estimated total population 
was about 1:146,671 in Gondar and 1:115,748 in Hararge. In the case of 
nurses the ratio was 1:37,335 and 1:40,067 respectively (Central 
Statistical Office, 1980c).
1.4 SOURCE AND LIMITATIONS OF THE DATA
This study is based on the primary analysis of the 1981 Rural 
Demographic Survey which was carried out by the Central Statistical 
Office of Ethiopia. It was part of a series of agricultural economic 
and social surveys that constituted the National Integrated Household 
Surveys program, launched towards the end of 1980 (Central Statistical
11
Office, 1985a). The survey covered only the rural sedentary population 
of the twelve regions. Explicitly the survey excluded urban areas, 
nomadic populations and non-agricultural households, the study 
population being all the members of the agricultural household. The 
survey was undertaken in two rounds, the first round in January 1981 
and the second round in January 1982, but in this study only first 
round information is used. The methodology of the survey is briefly 
discussed in Section 1.5.
Some basic population characterstics, current and restrospective 
fertility and mortality information were collected. However, as with 
other African countries there are various deficiencies and limitations 
in the data. Data on the number of deaths in the twelve months prior 
to the survey are not available in the data tape. In the Survey there 
were no questions concerning some important variables such as age at 
marriage, duration of marriage and economic activities. Unavailabilty 
of information on these variables restricts the analysis. The age 
distribution of the survey population suffers from the usual errors of 
age heaping and misreporting. Reported births and children ever born 
also show some inconsistencies.
1.5 METHOLOLOGY
The 1981 Rural Demographic Survey was a stratified two-stage 
sample (Central Statistical Office, 1985a). The geographical coverage 
of the survey included rural areas of only twelve of the fourteen 
regions, excluding Eritrea and Tigray in the Northern part of the 
country. The sub-region (awraja) was adopted as the first level of 
stratification. Farmers' Associations (FA'S), the lowest 
administrative units in rural areas, were used as the primary sampling 
unit within each strata. A total of 500 FA'S were selected without 
replacement, using probability proportional to the size of the units, 
that is, the number of FA'S in each sub-region. A list of all 
households, distinguishing between agricultural and non-agricultural, 
was prepared for each selected FA, and a random selection of 100 
agricultural households was made from this list.
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Even though the survey was designed to cover a sample of 500 FA'S 
and 50,000 households, because of inaccessibility and various other 
reasons the survey actually covered only 477 FA'S and 46,307 households 
in 419 agriculturally important districts. The data was collected by 
interviewing heads and other members of households in the sample. In 
the two regions, Gondar and Hararge, the survey covered 34 and 32 FA'S 
respectively. These areas constitute 84 per cent of the rural 
population in Gondar and 68 per cent in Hararge. The areal coverage of 
the survey in these two regions is shown on Figures 1.2 and 1.3.
1.6 ORGANIZATION OF THE STUDY
This study is organized into five chapters. Following the 
Introduction the quality of the age data and age distribution of the 
survey population of Gondar and Hararge are discussed in Chapter Two, 
along with some socio-economic background characteristics of the women 
aged 15-49 years. Infant and child mortality levels and differentials 
are examined in Chapter Three. Chapter Four deals with fertility 
levels, patterns and differentials. Finally, Chapter Five presents the 
summary and the conclusions to be drawn from the main findings.
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CHAPTER 2
DEMOGRAPHIC AND SOCIO-ECONOMIC BACKGROUND CHARACTERISTICS
2.1 INTRODUCTION
The first part of this chapter deals with the age and the age-sex 
distribution of the survey population in Gondar and Hararge regions. 
The second part discusses the socio-economic background characteristics 
of the women of childbearing age (15-49) who are considered in the 
mortality and fertility analysis. The socio-economic background 
characteristics considered include ethnicity, religion, literacy and 
marital status. Place of birth is not presented because only a few 
women were born outside the region (1.4 per cent in Gondar and 0.3 per 
cent in Hararge).
2.2 AGE DATA
Age data are very important for the study of fertility, mortality 
and other areas of demographic analysis. Various types of development 
planning, such as planning of community institutions and services, 
require information on both the age and sex structure of the 
population. Accurate age data therefore are essential for estimating 
the true age structure of a population and for calculating other 
important demographic indices which reflect the real situation.
Since age data, as with other types of demographic data, are 
influenced by psychological and administrative processes involved in 
their collection and organization, they are subject to various types of 
systematic error (Van De Walle, 1968). It has been observed that in 
many developing countries the age distribution reported in censuses or 
surveys is affected by gross misreporting of age and it seems that
14
often many more ages are misreported than given correctly (Coale and
Demeny, 1967; cited in Seltzer, 1973:13).
In developing countries where age statistics are inadequate age 
data are often subject to a limitation which can be generally 
attributed to the failure to report ages, especially of very young 
children, and/or misstatement of ages that are reported (Nagi et al, 
1973). Actual misstatement is considered to be the most serious source 
of errors in age data. Some of the causes of age misstatement are 
ignorance of correct age, a general tendency to understate at some ages 
and exaggerate at others, particularly at advanced ages, a general 
tendency to overselect ages in certain digits, and deliberate 
misreporting arising from motives of an economic, social, political or 
purely individual nature (UN, 1962; Stockwell, 1966). However, the
most common source of error in age reporting seems to be the tendency 
to overselect ages ending in certain digits and avoid ages ending in
other digits. As a result the age-sex distribution of a population in 
many developing countries shows deficiencies of infants and young 
children, heaping at ages ending in 0 and 5 and a preference for even 
ages over odd ages.
In African countries obtaining accurate information on the age of 
a person appears to be the most difficult task. Van De Walle (1968) 
has noted that all African demographic surveys have the same problem of 
trying to record the ages of people who do not know their age. As
Blacker (1969:279) observes '... in Africa the widespread ignorance of
age in the sense of the number of completed years bedevils the
collection of accurate data, and studies which have been made of
reported African age distribution have revealed massive and deep-seated 
errors'. It is observed that in many African countries particularly 
among Moslem populations, age heaping is found to be a major source of 
age inaccuracy of age data and this phenomenon was greater for women 
than for men, and tended to increase with age (Nagi et al, 1973).
In order to improve the quality of age reporting a number of 
techniques have been used. One example is where interviewers have been
15
provided with calendars of historical events of national or local 
significance. However, this historical calendar method seems to have 
some drawbacks. Seltezer (1973) noted that unless the interviwer is 
given specific instructions on how to use the calendar and sufficient 
motivation and time to carry out the procedures properly the results 
obtained may be of questionable value. Caldwell and Igun (1971:295) 
suggest that the historical calendar 'may tend to overstate age by 
exaggerating the age when an event was first remembered'.
2.2.1 QUALITY OF AGE REPORTING
In rural Ethiopia where most of the people are not aware of their 
exact age there is a high chance that errors in the reporting of age 
will occur. In the 1981 Demographic Survey the age of household 
members was asked, and in most cases the information was supplied by 
the person responding for the household. In cases where the ages were 
not known various procedures were adopted to obtain an estimate of the 
individuals age. The procedures included the use of an historical 
calendar of national and local events and demographic facts about the 
respondents such as the number of children ever born. Furthermore, an 
attempt was made to estimate the age of individuals by relating it to 
the age of those members of the household or the community who knew 
their exact age (Central Statistical Office, 1980b).
Despite all this effort, in both regions, Gondar and Hararge, the 
age data still show irregularities. In Table 2.1 the Myer' s Index 
calculated for both sexes, shows very remarkable age heaping in both 
regions. The indices reveal a similar pattern of digit preference in 
both the regions and both sexes except at digit 8. In Hararge the 
index for males at digit 8 shows a slight trough. The greatest age 
heaping occurs at digit 0, and ages ending in 5 receive second 
preference. Digit 8 also has a positive deviation except for males in 
Hararge. Ages ending on the other digits were under selected fairly 
consistently, with ages ending in 1 and 9 being avoided most strongly. 
The Summary index is high for both sexes in all the regions. The index 
is higher for females than for males in Gondar, conforming with the 
pattern found in many African countries (see Nagi et al, 1973), while 
it is higher for males than for females in Hararge.
16
Table 2-1: Result of Applying Myers' "Blended" Method to Age Data
for Males and Females of Gondar and Hararge, 1981
Terminal Gondar Hararge
digit
Male Female Male Female
0 +12.27 +20.91 +23.80 i-23.09
1 - 5.97 - 7.21 - 7.43 - 6.49
2 - 0.27 - 2.02 - 2.34 -2.38
3 - 2.19 -4.47 - 5.59 -4.68
4 - 4.71 - 6.21 - 5.68 - 5.76
5 + 9.39 +13.28 +13.03 + 11 . 18
6 - 2.79 -4.99 - 4.33 -4.40
7 - 2.81 - 4.25 - 4.98 -4.58
8 + 4.31 + 2.41 - 0.03 + 0.12
9 - 7.21 -7.45 - 6.45 -5.65
Sum 51.92 73.20 73.66 68.33
Summary
index 25.96 36.60 36.83 34.16
Source: Primary Analysis of a Subset of 1981 Rural Demographic Survey 
Data Tape.
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Table 2-2: Reported Percentage Age-Sex Composition of the Survey
Population: Gondar and Hararge, 1981
Age Gondar Hararge
group
Male Female Total Male Female Total
0- 4 16.6 18.3 17.4 20.1 21.2 20.6
5- 9 18.8 19.6 19.2 18.2 18.1 18.2
10-14 13.8 12.0 12.9 11.5 10.0 10.7
15-19 10.5 9.1 9.8 8.6 8.1 8.4
20-24 6.1 6.9 6.5 5.7 7.7 6.7
25-29 6.1 7.4 6.8 6.4 9.2 7.8
30-34 4.7 5.9 5.3 5.9 6.8 6.3
35-39 4.5 4.5 4.5 5.2 4.7 5.0
40-44 4.0 4.2 4.1 4.9 4.3 4.6
45-49 3.0 2.8 2.9 2.9 1.9 2.4
50-54 3.4 3.0 3.2 3.1 2.7 2.9
55-59 2.4 2. 1 2.2 1.8 1.0 1.4
60 + 6.1 4.2 5.2 5.7 4.3 5.0
Total 100.0 100.0 100.0 100.0 100.0 100.0
n 8687 7766 16453 6972 6539 13511
Source: As for Table 2.1.
18
As shown in Table 2.2, in Gondar 19 per cent of the population was 
reported to be in the age group 5-9 but in the succeeding age group 
10-14, the population dropped sharply to about 13 per cent, and in 
H.ararge it dropped from 18 per cent to 11 per cent. According to Van 
De Walle (1968) such deficits are a characteristic of Tropical Africa. 
The population reported in age group 0-4 for Gondar region is less than 
that reported in age group 5-9. The deficiency may be mainly due to 
age exaggeration of young children rather than fertility reduction or 
change in the pattern of child mortality. In both regions there is a 
higher percentage of females in age group 25-29 than in the preceding 
age group 20-24, even higher than age groups 15-19 in the case of 
Hararge. It appears that the population was transferred into the next 
higher age group. In age group 45-49 a trough is noted for both sexes. 
This may be a result of age exaggeration at older ages.
The overall impression from the data is that the pattern of age 
heaping was broadly the same in both regions. To minimize the effects 
of age heaping the conventional five year age grouping will be used in 
the analysis in the following chapters.
2.2.2 AGE STRUCTURE
The age structure of the survey population of the regions is 
presented graphically with a population pyramid, showing relative 
frequencies by sex and age (Figure 2.1). The pyramids are broadly 
similar for the two regions. They show a wide-base population age 
structure, that is a very large proportion of children and a very small 
proportion of old people, which is the typical structure of a country 
with both high fertility and mortality. As indicated in Table 2.3, 50 
per cent of the survey population in Gondar and Hararge are under the 
age of 15 years. In the regions only about three per cent of the 
population is aged 65 and above. The median age of the population is 
only about 15 years compared with 33 years observed for Japan and 29 
for Australia in 1980 (Hong, 1982:16). In 1981, the proportion of the 
children under the age of 15 years in rural Ethiopia was estimated to 
be 48 per cent (Central Statistical Office, 1985a). The proportion of 
women of child bearing age (15-49) is 41 per cent for Gondar and 43 per
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Figure 2-1: Age Pyramids for the Survey Population by Five Year Age
Groups Sex: Gondar and Hararge, 1981
GONDAR
65-69
55-59
5 0 - 5 4Ma les
3 5 - 3 9
30-34
2 5 - 2 9
2 0 - 2 4
1 5 - 1 9
1 0 - 1 4
0 -  4
Population (Percentage)
HARARGE
6 5 - 6 9
6 0 - 6 4
5 5 - 5 9Males Females
5 0 - 5 4
4 5 - 4 9
4 0 - 4 4
3 5 - 3 9
3 0 - 3 4
2 5 - 2 9
2 0 - 2 4
1 5 - 1 9
1 0 - 1 4
O'* Lit ion (Percentage)
Source: As for Table 2.1.
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Table 2-3: Median Age, Dependency Ratio and Percentage Broad Age
Distribution:Gondar and Hararge, 1981
Category Gondar Hararge
Median age
Percentage of population
15.1 15.1
under age 15 49.5 49.6
Percentage of population
aged 15-64 years 47.3 47.7
Percentage of population
65 years and over 3.2 2.7
Percentage of women in
age group 15-49 40.8 42.7
*Dependency ratio 111.6 109.6
Population aged 0-14 and 65^
* Dependency ratio = -------------------------------- X 100
Population aged 15-64
Source: As for Table 2.1.
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cent for Hararge compared to 47 per cent in 1970 and 42 per cent in 
1980 for rural Ethiopia (Central Statistical Office, 1984a).
This growing population has serious effects on the social, 
economic and demographic situation of the country. The dependency 
ratio for the regions is over 109 (Table 2.3). This predominantly 
young age structure has the potential for still more massive 
demographic growth in the future, since there are already many future 
parents in the population. This implies that a smaller proportion of
the population who are of working age, between 15 and 65, will have to 
continue supporting a large proportion of the population. This must 
slow down the effort that the country can make towards national 
economic development as there will be such a large proportion of 
dependents in the population.
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2.2.3 SEX RATIO
The sex ratio of a population depends largely on the relative 
mortality of males and females, where there is no substantial
migration. The analysis of the sex balance is complicated because of 
possible differentials in age misstatement and the selective nature of 
migration. The overall sex ratio (number of males per 100 females) is 
112 for Gondar and 107 for Hararge, compared to 104 for all rural 
Ethiopia in 1981 (Central Statistical Office, 1985a). This indicates 
that males outnumber females in rural Ethiopia. Other evidence shows 
that the sex ratio of urban areas is below 100, which means there is an 
excess of females in the urban areas (Central Statistical Office,
1984a:12).
The sex ratio is expected to decrease from high to low with 
increasing age in a population which did not experience substantial 
migration (Shyrock and Siegel, 1973:105-110). However, in the case of 
Gondar and Hararge this does not hold true. The distribution of sex 
ratio by age varied considerably (Table 2.4), but the pattern of this 
variation is similar in both regions. The excess of young adult
females over males between age 20-34 may be explained on the basis of
sex differentials in mortality or greater migration of males to cities. 
However the overall sex ratio shows an excess of males in both regions. 
Probably the shortage of females in the mentioned segments can 
therefore be mainly attributed to differentials in age misreporting
between the sexes.
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Table 2-4: Distribution of Sex Ratio by Age Groups: Gondar and
Hararge, 1981
Age
group
Sex
Gondar
ratio
Hararge
0-4 101.9 101.2
5-9 106.8 107.4
10-14 128.8 122.4
15-19 130.2 113.2
20-24 97.8 79.7
25-29 92.7 74.1
30-34 88.3 92.6
35-39 111.3 118.2
40-44 105.8 119.7
45-49 119.6 163.4
50-54 127.9 123.4
55-59 132.1 192.2
60+ 161.5 140.8
Total 111.9 106.6
Source: As for Table 2.1.
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2.3 SOME SOCIO-ECONOMIC BACKGROUND CHARACTERISTICS OF THE WOMEN 
2.3.1 ETHNICTY AND RELIGION
As mentioned in Chapter One, Oromo and Amhara are the largest 
ethnic groups in the country, Christianity and Islam are the major 
religions. Most of the population in Gondar are Amhara Christian and in 
Hararge are Oromo Moslem. Table 2.5 indicates that in 1981 nearly 99 
per cent of the women aged 15-49 in Gondar were Christian and in
Hararge 92 per cent were Islamic. In Gondar 87 per cent of the women
were Amhara and in Hararge about 93 per cent of the women belonged to 
the Oromo ethnic group.
In Arssi region, 60 per cent of women aged 15-49 were Moslem and 
40 per cent Christians; and about 81 per cent were Oromo and 19 per
cent were Amhara (Seleshi, 1986). The ethnic and religious composition 
in Arssi is close to that of Hararge. As can be seen in Figure 1.1, 
Arssi and Hararge regions are neigbours, this may account for their 
similarities in ethnic and religious composition.
In the analysis of Arssi region four ethno-religious groups,
Amhara Christian, Amhara Moslem, Oromo Christian and Oromo Moslem were 
used. But in the case of this study such categorization is not
possible, because in each region almost all the women have the same 
religion and ethnicity. Therefore, the present fertility and child 
mortality differental analysis was done only between the two regions 
which means between Amhara Christians and Oromo Moslems.
2.3.2 LITERACY
In general the education system in Ethiopia has been very poor, 
neglected, and has traditionally served the urban population. In the 
1960s Ethiopia was one of those countries with the lowest literacy 
rates in Africa (Schwab, 1985). For a long period, especially in rural
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Table 2-5: Percentage Distribution of Some Background Characteristics
of the Women: Gondar and Hararge, 1981
Background 
Characters tics
Gondar Hararge
Religion
Christian 98.8 7.9
Moslems 1 .1 92.1
Others 0.1 0.0
Ethnicity
Amhara 87.0 7.4
Oromo 0.1 92.5
Others 12.9 0.1
Source: As for Table 2.1.
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areas, the only access the people had to education were the limited 
services of the Orthodox church. In 1969, 0.5 per cent of women in 
Gondar were literate and 0.1 per cent in Hararge (Central Statistical 
Office, 1974b:14; Central Statistical Office, 1974a:114). In 1979 the 
National Literacy Campaign was launched with the emphasis on rural 
areas, which gave wider opportunities for rural people to attain 
literacy. The objectives of the program are to enable the people who 
did not get the chance to go to school, to read and write. It also 
offers some follow-up training in agricultural skills, child care, 
health and nutrition (The National Literacy Campaign Coordinating 
Committee, 1984). The literacy campaign is organized in two rounds 
every twelve months. Political and mass organizations have been given 
a general responsibilty to promote education. Since 1979 more schools 
have been constructed and the number of literates is increasing.
The percentage distribution of literate and illiterate women was 
presented in Table 2.6. In the survey literate is defined as those who 
can read and write (Central Statistical Office, 1980b). Since there 
were small numbers of women in the category Read Only they are included 
in the illiterate group. In Gondar 97 per cent and in Hararge 94 per 
cent of women were illiterate. The percentage of literate women 
decreases with age in both regions. Literate women are concentrated in 
the younger ages (15-30). The literacy campaign would have a 
substantial effect on this distribution, because younger women are more 
likely to join and participate actively. Moreover 50 and 79 per cent 
of literate women in Gondar and Hararge respectively, attained their 
literacy through the literacy campaign program. The difference in the 
proportion of illiterate women between Gondar and Hararge was 
statistically significant at the 5 per cent level.
Only a few women had completed at least three years schooling (27 
in Gondar and 19 in Hararge). Fertility and child mortality analysis, 
therefore, is done by literacy level, instead of by completed number of 
years schooling.
Table 2.7 shows the percentage distribution of literate women in
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Table 2-6: Distribution of Women by Literacy Level and Age Group:
Gondar and Hararge, 1981
Age
Gondar Hararge
group Literate 11literate Literate I1literate
15-19 55.1 (54) 20.9 (640) 34.9 (59) 18.0 (471)
20-24 24.5 (24) 16.7 (513) 24.2 (41) 17.6 (461)
25-29 10.2 (10) 18.4 (565) 19.5 (33) 21.7 (569)
30-34 4.1 ( 4) 14.8 (455) 8.9 (15) 16.4 (430)
35-49 6.1 ( 6) 29.2 (893) 12.5 (21) 26.3 (692)
Total 100.0 (98) 100.0 (3066) 100. 0 (169) 100.0 (2623)
Source: As for Table 2.1.
Table 2-7: Percentage distribution of Literate Women in
Each age Group: Gondar and Hararge, 1981
Age group Gondar Hararge
15-24 6.3 (1231) 9.7 (1032)
25-34 1.4 (1034) 4.6 (1047)
35-44 0.9 ( 680) 3.4 ( 590)
Note: figures in the brackets are number of women in the age group 
which is used as the base for the percentage.
Source: As for Table 2.1.
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each age group. The highest proportion of literate women was observed 
in the younger age group 15-24. The percentage decreases with age from
6.3 per cent in the age group 15-24 to 0.9 per cent in the age group 
35-44 in Gondar, and from 9.7 per cent to 3.4 per cent in Hararge.
2.3.3 MARITAL STATUS COMPOSITION
Marriage is almost universal in Ethiopia. In rural areas the 
marriage contract is undertaken usually through religious institutions 
such as the church or mosque. Early marriage of females is a common 
practice, particularly in rural parts of the country. In 1981, 92 per 
cent of the rural female population aged 15 years and above were ever 
married in the twelve regions of the country (Central Statistical 
Office, 1985a:90).
In the survey information was collected on four categories of 
marital status namely, single, married, widowed and divorced. It should 
be noted here that the category "married" refers to those who were 
married at the time of the survey. Tables 2.8 and 2.9 reveals 92 and 
89 per cent of the women aged 15-49 years were reported as ever married 
(married, widowed and divorced), in Gondar and Hararge respectively. 
The proportion of married women is similar in both regions, being 
nearly 82 per cent. The number of widowed and divorced women is quite 
small, especially divorced women in Hararge. Thus widowed and divorced 
women are combined for the analysis.
As expected, the proportion of single women decreases with age, in 
the age group 15-19, 28 and 51 per cent had never married in Gondar and 
Hararge, respectively. This proportion declines to 6 per cent in both 
regions for women in the next age group (20-24). Almost all women 
above age 25 are or have been in a marital union. All women in the 
last age group (45-49) have married at least once. It is evident that 
a large proportion of the women entered into such a union at a 
relatively early age. The estimated singulate mean age at first 
marriage (17 for Gondar and 18 for Hararge) also indicates that women 
in these areas marry at a very young age.
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The proportion of widowed women is relatively higher in older ages 
in both regions, but in the case of divorced women the distribution 
does not show any clear pattern. A similar pattern of distribution of 
single, married and widowed women was also observed in Arssi region 
(Seleshi, 1986:21).
The difference in proportion of ever married women between Gondar 
and Hararge was statistically significant at the 1 per cent level for 
women in the age group 15-29 and for all women aged 15-49 years, 
whereas it was insignificant for age group 30-49. Similar results were 
obtained by Seleshi (1986:22) in Arssi between Amhara and Oromo, 
Christian and Moslem, and between Amhara Christians and Oromo Moslems 
women. It apears that the exsisting differences in the proportion of 
ever married women aged 15-49 years between the two regions is mainly 
affected by the difference in the younger age groups (15-29), which is 
more likely to be due to variations in the literacy level of the women. 
In Section 2.3.2 it was observed that the literacy level of women in 
Hararge was significantly higher than in Gondar.
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Table 2-8: Percentage Distribution of Martal Status of Women by Age
Group: Gondar, 1981
Age
group Single
Marital
Married
Status
Widowed Divorced All
15-19 27.9 62.4 1.5 8.2 100
20-24 6.1 82.7 1.5 9.7 100
25-29 1.9 88.4 2.6 7.1 100
30-34 0.6 90.2 3.1 6.1 100
35-39 0.9 90.9 3.1 5.1 100
40-44 1.8 83.5 6.7 8.0 100
45-49 0.0 89.5 4.6 5.9 100
Total 7.7 81.7 2.9 7.7 100
n 248 2584 89 244
Source: As for Table 2.1.
Table 2-9: Percentage Distribution of Marital Status of Women by
Age Group: Hararge, 1981
Age
group Single
Marital
Married
Status
Widowed Divorced All
15-19 51.3 45.5 1.3 1.9 100
20-24 5.3 89.2 2.4 2.6 100
25-29 0.3 95.0 2.2 2.5 100
30-34 0.7 94.6 3.6 1 . 1 100
35-39 0.0 90.8 7.2 2.0 100
40-44 1.0 82.7 13.1 3.2 100
45-49 0.0 73.2 19.5 7.3 100
Total 11.0 81.9 4.7 2.4 100
n 308 2284 131 67
Source: As for Table 2.1.
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CHAPTER 3
INFANT AND CHILD MORTALITY LEVELS AND DIFFERENTIALS
3.1 INTRODUCTION
The major concern of this chapter is to determine the levels of 
infant and child mortality for Gondar and Hararge regions. 
Differentials in infant and child mortality are examined between the 
two regions and by sex of child, women's marital status and literacy 
level.
Reported age specific death rates, adjusted crude death rates and 
infant mortality rates were computed by the Central Statistical Office 
using the 1981 Rural Demographic Survey but the methods of adjustment 
were not specified (Central Statistical Office, 1985a). The adjusted 
crude death rates are 15.3 for Gondar and 21.5 for Hararge and infant 
mortality rates were estimated at 120 and 166 for Gondar and Hararge, 
respectively. The reported age specific death rates are rather low, 
which is likely to be due to misreporting of deaths. This study tries 
to produce plausible estimates of infant and child mortality for the 
two regions using indirect techniques.
In 1984 one-half of the total deaths in Ethiopian population were 
deaths of children under the age of five years (UN, 1984b). Seetharam 
and Mekki (1982) also indicate that in rural Ethiopia mortality was 
relatively heavy during infancy and early childhood using the National 
Sample Survey. They estimated the expectation of life at birth for 
1970 at around 40 years but the expectation of life at age five years 
was higher about 10 years than at birth.
This high level of mortality is attributed mainly to malnutrition
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and widespread communicable disease such as malaria, tuberculosis, 
measles and parasitic disease (UN, 1979). The relatively high level of 
mortality in rural areas is attributed to the absence of medical and 
health facilities, education, good drinking water and adequate 
nutrition. In order to control these causes, great emphasis has been 
placed on the improvement of the health situation through a primary 
heaith care approach which includes immunization against communicable 
diseases, the improvement of environmental sanitation, the provision of 
clean water and improving nutritional levels (UN, 1984b). The 
government has planned to provide basic health services to 85 per cent 
of the rural population by 1990. Through this program a reduction of 
infant mortality by 60 percent is expected by 1990. As might be 
expected, in rural areas of the country both infant and child mortality 
are generally higher than in urban areas (Central Statistical Office, 
1984a) .
3.2 DATA ON MORTALITY
Information on the number of deaths that occurred during the 
twelve months prior to the survey was collected in the 1981 Rural 
Demography Survey, but unfortunately this information was not included 
in the data tape. Therefore, infant and child mortality had to be
derived through indirect means from the information collected on living 
and dead children by sex. In order to reduce possible errors in 
reporting children ever born, the information was sought by asking
separately about: (i) the number of children living at home; (ii) the
number of children living elsewhere and (iii) the number of children 
dead at the time of the survey, by sex.
The accuracy of reporting of dead children was investigated by 
computing the proportion of children dead for both sexes by age of
women as shown in Table 3.1. The proportion of children dead is
expected to increase with the age of women unless there has been a
major event which would cause an unusal number of deaths (UN, 1983a). 
In the case of Hararge region the proportion of dead children increases 
consistently, except for that for women in the age group 45-49 which is
Table 3-1: Proportion of Children Dead by Age 
Gondar and Hararge, 1981
of Women:
Category Age group of Gondar Hararge
(i) women Di Di
1 15-19 0.1465 0.1856
2 20-24 0.1821 0.2000
3 25-29 0.1530 0.2662
4 30-34 0.1625 0.2801
5 35-39 0.2007 0.2980
6 40-45 0.1878 0.3454
7 45-49 0.1856 0.3403
No of women 3166 2792
Note: D|= Children dead reported by women in age group^/ 
Children everborn reported by women in age group-
source: Primary Analysis of a Subset of 1981 Rural Demographic
Survey Data Tape.
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slightly lower than for the preceding age group. It is usually argued 
that women in this age group tend to underreport due to memory lapse. 
The proportions of dead children for women in Gondar fluctuate; and 
values are lower than Ö2* There is no evidence of epidemics or
other events in the area in the past few years that could explain such 
fluctuations. This may indicate, therefore, that the data from women 
in the age group 20-24 in Gondar are particularly subject to
misreporting.
A statistical test (Z test) has been applied to the proportions of 
children dead to examine whether there was a significant difference
between the proportion of dead children in Gondar and Hararge. 
According to the test the differences between the proportions were 
significant at the 5 per cent level, except for the first two groups. 
The insignificant result for the first two age groups may be
attributable to sample variation.
3.3 METHOD
In recent years many indirect methods for the estimation of infant 
and child mortality from incomplete and defective data have been 
developed. In this study the method employed to estimate child 
mortality is the Trussell variant (UN, 1983a:73-81) of the method 
originally proposed by Brass (1968). Data required are the number of 
children ever born (CEB), children dead and the total number of women, 
classified in five year age groups. One of the main advantages of this 
method is that it is less subject to memory lapse because it does not 
require the exact date of birth and age at death of children. The 
underlying assumptions of the method are: the risk of a child dying is 
a function only of the age of the child and not of other factors such 
as age of mother or the child's birth order; fertility and child 
mortality have remained constant in the recent past; and the extent of 
ommission of dead and surviving children is the same.
The basic form of the estimation equation of qx , which is the 
probability of dying from birth to age x is
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kiDi
Trussell used the average parity of women in the first three age 
groups, Pp ?2 and to derive the multiplier factor k^. The 
proportions of children dead, (where i=l represents age group of 
mothers 15-19; i = 2 age group 20-24 and so on), are obtained from data 
on children ever born and children dead which can be estimated from 
women in each age group. To convert the proportion of children dead D| 
to qx values, the estimated proportion of dead children is multiplied 
by the adjustment factor, k^ , where k^  is estimated as
ki ' ai + bl<Pl/P2> + ci<P2/P3>
The coefficients a-, b- and c^  are taken from the Trussell variant 
multiplier, Table 47 in Manual X (UN, 1983a:77). The lx values, the 
probability of surviving from birth to exact age x, are computed as
ix - 1•0 ~ qx
and the corresponding mortality level is obtained by interpolating from 
the Coale-Demeny Model Life Tables, West Family (UN, 1983a;269-71). It 
should be noted here that since the mortality pattern of the two 
regions is not known, West Model Life Table is used as a general 
standard.
Infant mortality, which is defined as the probabilty that a live 
born child will die before reaching its first birthday (^q0), and child 
mortality (1-5 years of age) are derived using the relationship
4 = 1 " lq0
and
4*1 - 1 - < W -
respectively. For comparison purposes infant mortality was also 
estimated by applying Feeney's method (1976:12-16). This method uses 
the same type of data as the above method but a different procedure for
stimation.
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3.4 PREVALENCE OF CHILD LOSS
The distributions of the women (in the age group 15-49) according 
to the number of children ever born and number of children dead are 
presented in Tables 3.2 and 3.3. They show the relationship between 
achieved parity of the mother and the mortality of their children. For
example, of the women who have given birth to one child 88 per cent in
Gondar and 93 per cent in Hararge had not experienced any mortality. 
As parity increases, the proportion not experiencing any mortality 
declines so that only 14 and two per cent of the women with nine or
more live births had all their children living at the time of the 
survey, in Gondar and Harage respectively. Of the women who had nine 
or more live births 28 per cent in Gondar and 61 per cent in Hararge 
had lost four or more children. The result also shows that women in 
Hararge suffered greater child loss than the women in Gondar in each 
parity group except the first.
The proportion of children dead presented in Tables 3.2 and 3.3
increases with parity except at parity three in Gondar and at parity 
five in Hararge. The parity of a woman is closely associated with her 
age, and an inverse relationship between the parity and the proportion 
of surviving children is to be expected because the mean age of the 
children increases with the mean age of the mothers. Moreover, the 
proportion of dead children increases with the age of the mother 
because of accumulated risks and higher fertility by age, and as family 
size increases the children get less attention and nutrition.
38
Table 3-2: Percentage Distribution of All Women by Parity and
by Number of Dead Children: Gondar, 1981
Number of children dead Proportion of dead
Parity-----
0 1 2 3 4-r Total n
children
(*)
1 88.2 11.8 - - - 100.0 373 11.8
2 78.2 17.7 4.1 - - 100.0 385 13.0
3 73.6 18.2 7.7 0.5 - 100.0 379 11.7
4 61.9 27.3 8.1 2.0 0.7 100.0 297 13.1
5 50.9 26.4 15.5 4.3 2.9 100.0 277 16.5
6 40.6 23.6 25.5 7.5 2.8 100.0 212 18.2
7 32.7 27.2 22.8 13.0 4.7 100.0 162 18.7
8 26.7 30.5 17.6 14.5 10.7 100.0 131 19.8
9+ 13.9 19.9 23.1 15.3 27.8 100.0 216 24.7
n 2172 512 276 109 97
Note: n is number <if women.
Source: As for Table 3.1.
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Table 3-3: Percentage Distribution of All Women by Parity and
by Number of Dead Children : Hararge, 1981
Number of children dead Proportion of dead
childrenrar 1ly
0 1 2 3 4 + Total n (*)
1 92.7 7.5 - - - 100.0 305 7.5
2 71.9 24.6 3.5 - - 100.0 288 15.8
3 55.7 31.2 10.8 2.2 - 100.0 314 19.9
4 36.6 34.2 19.3 7.5 2.4 100.0 254 26.2
5 32.1 32.1 22.5 9.7 3.6 100.0 249 24.2
6 23.2 25.3 24.5 17.9 9.1 100.0 241 27.7
7 14.7 21.1 26.0 21.1 17.1 100.0 204 30.6
8 10.3 16.2 28.7 20.6 24.2 100.0 136 31.5
9 + 1.8 6.2 14.5 16.3 61.2 100.0 227 41.4
n 1515 499 333 201 244
Note: n is number of women.
Source: As for Table 3.1.
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3.5 ESTIMATES OF INFANT AND CHILD MORTALITY
Infant and child mortality has been considered a good indicator of 
the general health and economic condition of a given population.
Particularly in a country with high levels of mortality, infant and 
child mortality is an important component of overall mortality because 
a large proportion of the deaths take place during infancy and 
childhood.
The estimated child mortality rates for Gondar and Hararge are 
given in Tables 3.4 and 3.5. Child mortality is high in both regions. 
The Levels of mortality estimated using the West Model Life Tables, 
fluctuate with a range from 11.9 to 15.1 in Gondar and 8.4 to 10.7 in 
Hararge. According to the estimates in Table 3.4 and 3.5, child 
mortality has been increasing over the past few years. However, this 
may be due to defective quality of the data and possibly due to
sampling variation for women aged 15-19 and 20-24 particularly in 
Gondar. The mortality levels for the first two age groups show some 
irregularities, being considerably lower than the subsequent values. 
The assumption regarding the accuracy of the data does not strictly 
hold good, as indicated by the inconsistencies among the proportion of 
dead children, D^ (Table 3.1). Moreover, even though one of the
assumptions of the method is that the risk of dying of a child is a 
function of the age of the child and not other factors such as mother's 
age or the child's birth order, in practice as observed in other
studies it seems that children of young mothers experience relatively 
higher mortality than older mothers. Mortality estimates based on 
information from women aged 15-19 are, therefore, generally
disregarded, partly for this reason and partly because the numbers of 
children born and dead are usually small (UN, 1983a:73). The mortality
levels derived from q^ and q5 are the same in the case of Gondar and
very close for Hararge. Therefore the q^ and q- estimates seem to be 
reliable.
If there is no mortality change in the population the q(x)
estimates show the current mortality situation. But this may not be
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Table 3-4: Estimates of Child Mortality Applying Trussell method:
Gondar, 1981
Age of 
women
Age
X
Multiplying
factor,
Mortality estimates West mortality 
levels 1
15-19 1 0.9953 0.1458 11.9
20-24 2 0.9941 0.1810 11.9
25-29 3 0.9645 0.1476 14.4
30-34 5 0.9824 0.1596 14.4
35-39 10 1.0025 0.2012 13.3
40-44 15 0.9908 0.1861 14.4
45-49 20 0.9832 0.1825 15.1
Source: As for Table 3.1.
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Table 3-5 : Estimates of Child Mortality Applying
Hararge, 1981
Trussell Method:
Age of 
women
Age
X
Multiplying 
factor, kj
Mortality estimates 
<*x
West mortality 
levels lx
15-19 1 1.0415 0.1933 9.0
20-24 2 1.0281 0.2056 10.7
25-29 3 0.9872 0.2628 9.0
30-34 5 0.9999 0.2801 9.3
35-39 10 1.0186 0.3035 9.3
40-44 15 1.0066 0.3477 8.4
45-49 20 0.9988 0.3399 9.4
Source: As for Table 3.1.
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Table 3-6: Time Refernce of Mortality Estimates of Gondar and
Hararge, 1981
Age Mortality West mortality years prior to Calendar
X estimates levels the survey year
^x *t X
Gondar
1 0.146 11.9 1.2 1980
2 0.181 11.9 2.7 1978
3 0.148 14.4 4.8 1976
5 0.160 14.4 7.3 1974
Hararge
1 0.193 9.0 1 . 1 1980
2 0.206 10.7 2.5 1979
3 0.263 9.0 4.4 1977
5 0.280 9.3 6.8 1974
*tX a i+bi (pl/p2 )+c i < V P3 > ’
where a^, b^  and are taken from Trussell Multiplier(UN,1983:78)
Source: As for Table 3.1.
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the case, as there may have been a temporary mortality increase, 
particularly in Gondar. For each level of child mortality the 
corresponding reference time is estimated (Table 3.6).
Infant and child mortality rates (1-4 years of age), computed 
using the relationship
lq0 = 1 :i
and
4^1 ■ 1 - <W
are presented in Table 3.7. Infant mortality rates fluctuate for
Hararge, while the estimates for Gondar show the same pattern as 
observed for child mortality, that is, relatively high infant mortality 
for the first two age groups. The infant mortality rates estimated 
applying Feeney's method are fairly consistent with these estimates 
(see Appendix C).
The ratio of child mortality to infant mortality for both regions 
is shown in Table 3.7. It is high and generally constant in Hararge 
which implies that there was no change in the relationship between 
infant and child mortality over the past few years. The value of 4ql 
is very high, exceeding one-half of the infant mortality rates in both 
regions. For instance, the ratios for the age group 25-29 indicates 
that in Hararge child mortality is about 61 per cent of infant 
mortality; and in Gondar 51 per cent of infant mortality. The ratios 
for the two regions are lower than the ratios for rural Ethiopia which 
are 0.82 for males and 1.03 for females (Seetharam, 1982). As Sembajwe 
(1981) stated, child mortality in developing countries often exceeds 50 
per cent of the infant mortality rate. The ratios of child mortality 
to infant mortality for the two regions as for other developing 
countries are considerably higher in comparison to that of developed 
countries which is usually lower than 20 per cent of the infant 
mortality rate. This is due to the predominance of enviromentally- 
determined mortality in developing countries compared with a
predominance of residual neonatal (endogenous) mortality in developed
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countries. The poor conditions, such as malnutrition, especially after 
weaning, infectious and communicable disease contribute to the 
exsisting high child mortality in these countries.
The estimates obtained emphasize the fact that infant and child 
mortality is high in the agricultural households of Gondar and Hararge. 
The lack of medical and public health facilities, as well as 
ineffective use of the existing facilities in rural Ethiopia in 
general, are some of the many factors responsible for the observed high 
mortality. Ayalew (1985) noted that although, since the 1974
revolution, policy has focused mainly on the development of primary 
health care and its back-up services, the health establishment has not 
yet responded fully to the health needs of the people. The nearest 
health service to the majority of Ethiopia's population is at least 
three days away on foot. Hence it is not surprising that rural people 
are inclined to use the traditional medicines to which the majority 
have access. Normally this contributes to the high incidence of 
mortality. Studies carried out in Gondar and other parts of the
country reveal that most of the patients visiting the health services 
come only from the immediate vicinity. As Ayalew (1985:868) describes 
it
'because of poor roads and poor means of travel, the time 
lost in travelling to health facilities may exceed the 
possible time available for utilization of health services.
Due to the obstacles in the delivery of health services, 
community interest in reallocating more time for health 
service utilization is minimal.'
Bolen (1970) in his study of patients in children wards in Gondar 
observed that 71 per cent of child deaths in the hospital would have 
been avoided if the children had been brought to the hospital earlier 
(cited in Ayalew, 1985:866).
The social and economic backwardness of these rural areas has a 
substantial impact on the health of children. Infectious diseases are 
closely associated with malnutrition, and known to be the most common
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Table 3-7: Infant and Child Mortality 
Gondar and
Rates per 1000 Live 
Hararge, 1981
Births in
Age West mortality Infant mortality Child mortality Ratio
X level rate (IMR) 4ql 4ql/lq0
Gondar
1 11 .9 145 84 0.58
2 11.9 145 84 0.58
3 14.4 110 56 0.51
5 14.4 110 56 0.51
Hararge
1 9.0 193 118 0.61
2 10.7 164 97 0.59
3 9.0 193 118 0.61
5 9.3 188 114 0.61
Source: As for Table 3.1.
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causes of death during infancy and childhood among the low income 
groups of developing countries. Solimano and Vine (1980) pointed out 
that malnutrition and infectious disease are responsible for a large 
proportion of the mortality in developing countries, in particular, 
among children under five years of age. Poverty is also associated 
with poor parental care, insanitary housing conditions and a higher 
incidence of respiratory and other infections (Benjamin, 1985). 
According to the Rural Health Survey 1982/83, 87 per cent of Ethiopia's 
rural population usually use unprotected water, which opens the risk of 
infectious diseases (Central Statistical Office, 1985b:80).
3.6 CHILD AND INFANT MORTALITY DIFFERENTIALS
Several studies reveal that infant and child mortality is 
determined by a great number of interrelated biological, social, 
economic and cultural backgrounds (Flegg, 1982; Benjamin, 1965). This 
study examines differentials in child and infant mortality between the 
predominantly Amara Christian region, Gondar, and predominantly Oromo 
Moslem region, Hararge. Furthermore, the analysis is done by sex of 
child, literacy level and marital status of the women.
3.6.1 REGIONAL DIFFERENTIALS
Several recent studies, have found that there is infant and child 
mortality variation across ethnic and religious groups (UN, 1985; 
Huzayyin, 1982). In Ghana, Ga Adangbe mothers were found to have an 18 
per cent lower level of infant and child mortality than Akan mothers. 
Differentials in infant and child mortality among ethnic groups in
Kenya are also considerable. Ethnicity has a strong influence on
mortality in countries where ethnic groups appear to be sharply
differentiated. Concerning the religious differential, Moslem women
usually experience higher infant and child mortality than Christian 
women for instance, in Ghana, Kenya, Nigeria and Sierra Leone (UN,
1985:77-87). Similar evidence of higher child mortality for Moslem
women was observed by Sembajwe (1981) in Western Nigeria among the 
Yoruba, by Huzayyin (1982) in Jordan and by Tawiah (1981) in Ghana.
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An inspection of the estimates in Table 3.4 and 3.5 reveals that 
variations in infant and child mortality between the two regions are 
pronounced. Women in the predominantly Oromo Moslem region, Hararge 
had higher infant and child mortality than women in the predominantly 
Amhara Christian region, Gondar. This result accords with Seleshi's 
(1986) finding that infant and child mortality was higher for Oromo 
Moslem than Amhara Christians in his study region, Arssi.
It has been argued that differences in infant and child mortality 
among ethnic or religious groups is due to differences in such factors 
as socio-economic status and accessibility of health facilities and 
services rather than innate differences among the groups themselves 
(UN, 1985). The supply of health facilities and personnel in 1981 in 
the two regions was almost the same, as discussed in Chapter Two. 
Hence its contribution to the observed variations in infant and child 
mortality between the two regions would be negligible. In addition to 
this, the differential in infant and child mortality found between
Amhara Christians and Oromo Moslems where they live in the same region 
(which implies that they have the same access to health facilities), 
Arssi (Seleshi, 1986) to some extent confirms that the differential 
between the two groups is not due to the accessibility of such 
services. Factors which could be responsible for the existing
differential between the two groups in Arssi are the lower literacy 
rate among Oromo and Moslem women, and the tendency of Oromo women to 
accept traditional cures as a solution for illness. The traditional 
beliefs towards disease among the Oromo may contribute to the 
differential in infant and child mortality between Gondar and Hararge. 
But regarding the literacy rate, it is rather higher for women in
Hararge by three per cent (discussed in Chapter Two), therefore, 
literacy level would not be responsible for the variation in mortality. 
Because it is normally expected relatively lower mortality among a 
society with relatively higher literacy rate. However, as the two 
regions are located in different parts of the country (see Figure 1), 
the possible differences in culture, climate and nutrition may 
contribute to some extent to the observed differential in infant and
child mortality.
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3.6.2 SEX OF THE CHILD
The sex differential in mortality was reviewed by the United 
Nations (1983b), based on Life Tables derived from emprical data for 22 
developing countries. This study reveals excess female mortality in 
the age group 1-4 in most of these countries, particularly in countries 
with high mortality (with life expectancy under 50 years). Moreover, 
it was observed that the excess in early female childhood mortality 
diminishes with mortality decline and then disappears when life 
expectancy reaches 70 years. Child mortality is very sensitive to 
nutritional levels, thus the unequal distribution of food between male 
and female children is supposed to be responsible for excess female 
child mortality. It is pointed out that although mortality has been 
declining in developing countries since the introduction of medical 
innovations through public health programs, the excess in female child 
mortality still exists due to a lack of improvement in nutritional 
status. That is, female children may receive less nutritional care 
than their brothers.
The infant and child mortality differentials by sex have been 
found in many African countries (Seetharam, 1982; Adegbola, 1985; 
Huzayyin, 1982). Seetharam noted excess male infant and child
mortality in the majority of African contries consdered in his study 
and the differential was greater during infancy than in early 
childhood. He argues that the excess female child mortality observed
in some of the African countries observed in early childhood may be a
reflection of the preference for male children rather than female 
children, and this is likely to be more strongly reflected in early
childhood mortality than in infant mortality. The differential in 
child mortality is more affected by exogenous mortality, whereas a 
large part of infant mortality is due to endogenous causes.
According to Seetharam and Mekki (1982), in rural Ethiopia the 
overall mortality level among females is higher than among males, which 
is different from the typical pattern. They also observed that child 
mortality (1-4 years) is higher for females than for males (133 for
Table 3-8:
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Infant and Child Mortality Estimates by Sex: Gondar 
and Hararge, 1981
Age Age Male Pe«ale
Group X D i « X IMR D i
IMR
Hx
Gondar
20-24 2 0.1770 ( 531) 0.1754 143 0.1879 ( 463) 0.1874 146
25-29 3 0.1561 ( 993) 0.1498 115 0.1495 ( 903) 0.1450 105
30-34 5 0.1550 (1090) 0.1515 108 0.1704 ( 1015) 0.1683 111
Hararge
20-24 2 0.1850 ( 481) 0.1886 152 0.2178 ( 404) 0.2255 176
25-29 3 0.2699 (1045) 0.2605 194 0.2626 ( 1074) 0.2649 188
30-34 5 0.2772 (1151) 0.27-05 185 0.2829 (1184) 0.2896 188
Note: figures in the brackets are number of children everborn.
Source: As for Table 3.1.
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males and 138 for females) whereas during infancy males have higher 
mortality than females (163 for males and 135 for females). However, 
the estimates of the female-male difference in mortality during 
childhood (1-4 years) were found to be much smaller than those in 
infancy. In Arssi the differences in infant and child mortality between 
males and females were insignificant (Seleshi, 1986:47).
Infant and child mortality estimated for each sex separately is 
shown in Table 3.8. The data reveal a pattern of higher child 
mortality for females than for males in both regions. However, in the 
case of infant mortality there is an excess of male deaths in the 
estimates for the age group 25-29. As suggested in other studies of 
African countries (UN, 1979; UN, 1983b; Seetharama, 1982) the excess 
female child mortality found in Gondar and Hararge may be due to 
culture factors which ensured greater care and attention to boys than 
to girls. In all cases the results are not statistically signifiant.
3.6.3 LITERACY LEVEL OF THE WOMEN
Many researchers have found that the level of infant and childhood 
mortality is inversely related to the educational level of the mother 
(Adegbola, 1985; Caldwell, 1979; UN, 1985). It is stated that even 
though the importance of maternal education is widely recognized the 
magnitude and nature of its effect on child mortality in different 
settings is not clear (UN, 1985). In some countries it was observed 
that in rural and urban areas infant and child mortality was the same 
as for women with no education, but there was a rapid decline in urban 
areas as education increased, for example in Mexico (Garcia Y Gama, 
1983). In other places it was found that urban mortality was
significantly lower than rural only for women with the highest level of 
education, for example in Brazil (Sawyer and Soares, 1983). Arriaga 
(1981) argues that since health services in many developing countries 
are available only in urban areas, the relationship of mother's 
education and mortality should be expected to be stronger in urban 
areas than rural areas. Educated mothers in rural areas, even if they 
are aware of the advantages of modern medical facilities, may find it 
difficult to obtain the needed medical care.
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As Caldwell (1979) noted, the main explanations for his findings 
that there is a considerable effect of mother's education on infant and 
child mortality in Nigeria are: education of women enhances the 
mother's ability to provide adequate child care by challenging the 
traditional notion of illness or helping them to become less 
fatalistic; an educated mother has a better knowledge of the available 
medical and health facilities than illiterate women and is more likely 
to demand the attention of doctors and nurses and be aware of simple 
hygiene and better nutrition; education of women greatly challenges the 
traditional balance of familial relationships which has a substantial 
effect on child care.
As mentioned in Chapter Two, 50 per cent of literate women in 
Gondar and 79 per cent in Hararge attained their literacy through the 
literacy campaign program. According to the National Literacy Campaign 
Coordinating Committee (1984) the program gives training in 
agricultural skills, health, nutrition and child care. The fact is 
that in these regions where there is no adequate health service this 
program can have a substantial effect on infant and child mortality.
Therefore, even though the number of literate women is small and
concentrated in the younger ages, it is worth examining the
differential in infant and child mortality between illiterate and
literate women. It should be noted here that because there are only a 
few women who attended formal education, the analysis is done by 
literacy level. However women who attended formal education are
included in the literate category.
Infant and child mortality in Gondar and Hararge by women's 
literacy level is shown in Table 3.9. The data for Hararge reveal 
lower mortality for literate women than for illiterate women except 
q(3). The difference in the proportions of dead children between 
illiterate and literate women are significant at the 10 per cent level 
except for women in the age group 25-29. But in tne case of Gondar the 
number of literate women is small in the age groups considered, and 
about 55 per cent of the literate women are between age 15-19, so a 
conclusion can not be drawn. The result in Hararge, points to the
Table 3-9:
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Infant and Child Mortality by Women's Literacy Level: 
Gondar and Hararge, 1981
Category Age Proportion of Child mortality West mortality
x dead, Dj qx IMR levelj lx
Gondar
Illiterate
20-24 2 0.1801 ( 966) 0.1782 142 12.4
25-29 3 0.1533 (1872) 0.1474 n o 14.4
30-34 5 0.1631 (2085) 0.1599 110 14.4
Literate
20-24 2 0.2500 (28) 0.2647 211 . 8.0
25-29 3 0.1250 (24) 0.1237 94 15.7
30-34 5 0.0100
1
(20)
flararge
Illiterate
20-24 2 0.2051 ( 829) 0.2090 165 10.6
25-29 3 0.2653 (2039) 0.2620 191 9.1
30-34 5 0.2828 (2267) 0.2836 189 9.2
Literate
20-24 2 0.1250 ( 56) 0.1374 111 14.3
25-29 3 0.2875 ( 80) 0.2730 200 8.6
30-34 5 0.1912 ( 68) 0.1785 120 13.6
Note: figures 
Source: As for
in the 
Table
brackets are 
3.1.
number of children everborn.
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conclusion that womens literacy level has a strong influence on the 
survival of the child. In a study in seven African countries, which 
included neighbouring, Sudan and Kenya, Ayeni (1985) also observed that 
infants of illiterate mothers had a lower chance of survival. Studies 
by Haines and Avery (1982) in Cost Rica and Vaidyantathan and Fouda 
(1982) in Algeria also support the above result; higher infant and 
child mortality for illiterate women than literate women. Flegg (1982) 
stresses that a reduction in the percentage of illiterate women brought 
a significant reduction of infant mortalilty in developing counties. 
He asserts that developing countries which give low priority to the 
improvement of women's educational level are less likely to achieve a 
rapid decline in their infant mortality rates. Caldwell and McDonald 
(1981:93) also emphasize the importance of maternal education: 'it is 
wasteful to put large inputs into health services without putting 
equivalent inputs into education, especially that of girls'.
3.6.4 MARITAL STATUS OF THE WOMEN
This section examines the relationship of marital status of the 
women to infant and child mortality, for both currently married women 
and widowed and divorced women. Since there are only a few cases of 
widowed or divorced women for the analysis these two categories were 
combined.
Previous studies in many developing countries show that, in 
general, currently married women have a lower infant and child 
mortality exprience than women in any other marital category (UN, 
1985). For instance, in Nepal and Kenya widowed or divorced mothers 
had from 23 to 35 per cent excess child mortality over other 
categories. According to Behm (1983) in Bangladesh, also, widowed or 
divorced mothers have higher child mortality than currently married 
mothers (cited in UN, 1985). Widowed and divorced women are associated 
with substantial stress, which in turn may affect child health (UN, 
1985), and they may have too many financial difficulties to cope well 
with childbearing activities.
As Table 3.10 shows, infant and child mortality levels in Gondar
Table 3-10: Infant and Child Mortality by Wo*en's Marital Status:
Gondar and Hararge, 1981
category Age Proportion of child ■ortlity West mortality
X dead, D i IMR level
Currently
married
20-24 2 0.1806
Gondar
( 930) 0.1719 138 12.4
25-29 3 0.1437 (1802) 0.1375 104 14.9
30-34 5 0.1573 (1984) 0.1550 106 14.7
Widowed and 
divorced
20-24
1
2 0.2241 ( 58) 0.2143 171 10.3
25-29 3 0.3152 ( 92) 0.3010 221 7.5
30-34 5 0.2544 (114) 0.2498 167 10.5
Currently
married
20-24 2 0.2016
Hararge
( 868) 0.1872 150 11.6
25-29 3 0.2637 (2067) 0.2591 189 9.2
30-34 5 0.2796 (2221) 0.2861 191 9.1
Widowed and 
divorced
20-24 2 0.1176 ( 17)
25-29 3 0.3654 ( 52) 0.3854 288 4.5
30-34 5 0.2871 (101) 0.3154 212 8.0
Note: figures in the brackets are number of children ever born.
Source: As for Table 3.1.
56
region support the results in previous studies. That is, infant and 
child mortality is higher for widowed and divorced women than for 
currently married women. This may be related to stress and to the low 
income position of widowed and divorced women, as has been seen in 
studies of other countries. The difference in the proportions of dead 
children between the two groups in Gondar were found to be 
statistically significant at the 5 per cent level in all age groups. 
The result for Hararge region is inconclusive because there were few 
cases in the category of widowed and divorced. Infant and child
Mortality for currently married women only is still higher in Hararge
than in Gondar.
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CHAPTER 4
FERTILITY PATTERN, LEVELS AND DIFFERENTIALS
4.1 INTRODUCTION
The main objective of this chapter is to analyse the fertility 
levels and patterns of agricultural households of the predominantly 
Amhara Christian region, Gondar, and the predominantly Oromo Moslem 
region, Hararge. Fertility differentials are examined between the two 
regions and within each region by level of literacy and marital status 
of the women.
Number of children ever born and number of births in the twelve 
months preceding the survey are the only fertility data collected by 
the survey. The latter usually suffers from misunderstanding of the 
reference period. Respondents may report events which occured over a 
longer or shorter period than the reference time. Obviously from such 
information misleading fertility levels can be derived. Demographers 
developed several different indirect techniques to estimate fertility 
levels for such data, and some of these are used in the present 
analysis.
It should be noted that although the fertility question was asked 
of all women age 10 and above, in the present analysis only women aged 
15-49 years were considered. Also those women whose parity is not 
stated were excluded (11 women from Gondar and 3 from Hararge). The 
study population therefore consisted of 3166 and 2792 women from 
agricultural households in Gondar and Hararge
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4.2 METHODOLOGY OF INDIRECT TECHNIQUES USED
The P/F ratio method is used for the estimation of current 
fertility levels for Gondar and Hararge. The P/F ratio method is one 
of the most frequently used indirect techniques to derive fertility 
estimates from defective data. In this study the original Brass P/F 
ratio techinque (1968) and its variant Coale and Trussell (UN, 
1983a:27-37) are employed. The different approaches of these methods 
are adopted for the two regions to obtain plausible current fertility 
estimates. The techniques requires information on children ever born 
and births in the twelve months preceding the survey to women aged 
15-49 years classified in five year age groups. The accuracy of the 
estimation is based on the validity of the underlying assumptions, that 
is: fertility has been constant in the recent past, particularly among 
women aged 15-29; the fertility experience of those women who died is 
the same up to the age at death as that of those who survive; and the 
reported fertility has not been substantially affected by migration 
(UN, 1983a:27-32).
The age pattern of fertility obtained from current births is 
assumed to represent the shape of the fertility curve, and the level of 
fertility adjusted by the ratio of the number of children ever born to 
the cumulated current fertility (P/F ratio) from the younger women. 
The number of children ever born is assumed to be reported accurately 
by the younger women because the events occurred recently and the total 
number of births to each younger women is few, so it is easy to recall. 
The calculation of P/F ratios can be summarised as follows. First, age 
specific fertility rates (ASFRs) are calculated from births in the 
twelve months preceding the survey; second, synthetic cohort 
measurement of cumulative fertility (F^) is converted from the observed 
ASFRs; third, average parity (P^) is computed from data on children 
ever born; finally the average parity is compared with the synthetic 
cumulative fertility rates by age of mother. The comparison reveals 
the degree of consistency between current and life time fertility. If 
the ratios of average parities to synthetic cumulative fertility 
derived from the two sets of data are close to one, then a close
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agreement exists between current and retrospective fertility (Brass, 
1975:13-14). The modification proposed by Coale and Trussell follows 
the same procedure except that a different approach is adopted for
interpolating the synthetic cumulative fertility.
4.3 ESTIMATION OF CURRENT FERTILITY LEVELS
The P/F ratios calculated using Brass's (1968:92-95) original 
interpolation procedure and Coale and Trussell's recent modification 
(UN, 1983a:32-35) are presented in Table 4.1. The P/F ratios at 
younger ages are considerably higher than one, particularly in Gondar, 
and decline with the age of the women and are close to one at older 
ages. There is a relatively large difference between the ratio P9/F2 
and P3/F3, more pronounced in Gondar. The possible explanation for
this is either a dramatic decline in fertility in that period of time 
or an error in the reported births in the year prior to the survey. In 
general in rural Ethiopia there is no reason to accept such a sudden 
drop in fertility and this points to a need to give more attention to 
the data quality and take care in choosing the P/F ratio for adjusting 
the fertility levels. As observed in earlier chapters, the quality of 
the information, especially from women in Gondar region, is
questionable.
Three sets of estimates of fertility were produced for the two 
regions, using both the Brass and the Coale and Trussell P/F ratio 
techniqes. Using the two techniques and the three different P/F
ratios, that is:
(i) p2/f2
(ii) 1/2(P2/F2 + P3/F3)
and
(iii) P3/F3,
six estimates of the total fertility rates (TFR) are derived for each 
region (in Appendices D to G) . These adjusted estimates range from 8.0 
to 10.3 for Gondar and from 8.0 to 8.8 for Hararge. Both techniques
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Table 4-1: Reported Age Specific Fertility Rate, Mean Parity and the
P/F Ratios: Gondar and Hararge, 1981
Age Gondar Hararge
group ----------------------------------------------------
Reported
fertility
mean
parity
*P/F **P/F Reported
fertility
Mean
parity
*P/F **P/F
15-19 0.1036 0.393 1.747 1.701 0.1075 0.315 1.465 1.364
20-24 0.2528 1.848 1.486 1.523 0.3068 1.763 1.249 1.247
25-29 0.3357 3.297 1 . 178 1 . 165 0.3389 3.520 1 . 138 1. 136
30-34 0.2353 4.586 1.096 1.098 0.2899 5.247 1. 125 1.126
35-39 0.2040 5.759 1.089 1.098 0.2182 6.580 1 . 112 1.114
40-44 0.1529 5.716 0.926 0.942 0.1025 6.753 1.014 1.023
45-49 0.0685 6.078 0.909 0.909 0.0407 7.000 1.002 1.004
Note: *P/F ratio calculated based original Brass (1968) method.
** P/F ratio obtained by method given by Coale and Trussell (UN:1983) 
Source: Primary Analysis of a Subset of 1981 Rural Demographic Survey
Data Tape.
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Table 4-2: Estimates of Age Specific Fertility Rates (ASFRs), Total
Fertility Rates (TFR): Gondar and Hararge, 1981
Age
group
Gondar Hararge
Reported
ASFRs
Adjusted ASFRs using Reported
ASFRs
Adjusted ASFR using
Brass
p 3/f 3
Coale & 
Trussel1
p3/ f 3
Brass
P3/F3
Coale & 
Trussel1
p 3/f 3
15-19 0.1036 0 . 1 2 2 0 0.1207 0.1075 0.1223 0 . 1 2 2 1
20-24 0.2528 0.2978 0.2945 0.3068 0.3491 0.3485
25-29 0.3357 0.3955 0.3911 0.3389 0.3857 0.3850
30-34 0.2353 0.2772 0.2741 0.2899 0.3299 0.3293
35-39 0.2040 0.2403 0.2377 0.2182 0.2483 0.2479
40-44 0.1529 0.1801 0.1781 0.1025 0.1166 0.1164
45-49 0.0685 0.0807 0.0798 0.0407 0.0463 0.0462
TFR 6.77 8 . 0 0 7 . 8 8 7.03 7.99 7.98
Source: As for Table 4.1.
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provided similar estimates for each region. However, there is a 
considerable difference between the estimates obtained applying the 
three different P/F ratios, (i), (ii) and (iii). In particular, the 
estimates for Gondar region differ by more than one child. The
reported total fertility rates (TFR) are 6.8 in Gondar and 7.9 in 
Hararge. The adjusted TFR estimates are consistently higher than the 
reported TFR in both regions.
Brass (1968:96) suggests that the P/F ratio for women in the age 
group 20-24 should be used for adjusting the reported current fertility 
rates unless there is evidence that the ratio from this group is 
distorted or inconsistent with the trend observed for the later ages. 
The use of P2/F’2 leads to total fertility estimates which apear 
implausible, particularly for Gondar. In this analysis the estimates 
obtained using P3/F3 are preferred considering the fact that: total
fertility rates derived using the ratio (i) and (ii), particularly for 
Gondar, are considerably higher than the adjusted total fertility rates 
estimated by the Central Statistical Office (1985a) for the two regions 
(7.3), rural Ethiopia (6.9) and other regions which range from 5.2 to 
8.3; and the adjusted total fertility rates are almost the same as 
those obtained using the Brass and the Coale and Trussell P3/F3 ratio. 
Moreover, the total fertiltiy rates adjusted using the P3/F3 ratio, as 
shown in Table 3.2, are the same, about 8.0 for both regions. Although 
the level is different from that estimated in this study, the total 
fertility rates estimated by the Central Statistical Office are also 
similar for the two regions. This figure of about 8.0 is also 
compatible with the adjusted total fertility rates of 8.3 for Arssi 
region (Seleshi, 1986:31).
4.4 AGE PATTERN OF FERTILITY
The study of fertility pattern reveals the relative contribution 
of women to the total fertility rates at different ages during their 
reproductive life. Countries with the same level of total fertility 
rates may have different fertility patterns (see Hanenberg, 
1980:18-19). The age pattern of fertility for the majority of African
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countries is 'characterized by an early start of childbearing and by 
continuous childbearing until the onset of menopause' (UN, 1979:157). 
Women in countries with the highest fertility have more births at 
earlier and later ages than women in countries with lower fertility. 
In other words, in high fertility countries childbearing tends to be 
spread across a broader range of ages than it is in low fertility 
countries (UN, 1965:106).
The adjusted age specific fertility rates for Gondar, Hararge, 
Arssi and rural Ethiopia are presented in Table 4.3. The age specific 
rates are adjusted using Coale and Trussell's method (UN, 1983a) except 
for the published age specific fertility rates for rural Ethiopia in 
which case the method of adjustment was not mentioned. The age 
specific fertility in Gondar and Hararge increases rapidly, peaks at 
age group 25-29 then declines to its lowest rate for women in the age 
group 45-49 who are approaching the end of their reproductive life. 
Similar patterns were observed for women in Arssi and rural Ethiopia. 
Surprisingly urban areas have shown a similar peak using 1968-71 
National Sample Survey data (Central Statistical Office, 1984a). Women 
aged 15-19 contribute 11 and nine per cent of reported births in Gondar 
and Hararge respectively, compared to 10 per cent in Arssi (Seleshi, 
1986). The contribution of women under age 30 years to the total 
fertility rate is about 51 per cent in Gondar and 54 per cent in 
Hararge. This indicates that childbearing starts at about the same age 
in both regions. The figure is about 51 per cent for Arssi and rural 
Ethiopia generally, which is close to the percentage observed for 
Gondar and Hararge.
The United Nations fertility pattern models (UN, 1965:106-111) are 
used for comparative purposes. As can be seen in Figure 4.1 Hararge' s 
fertility pattern is quite similar to the United Nations broad peak 
models (1965:110). Although the fertility pattern of Gondar appears to 
be slightly different from the fertility pattern of the broad peak 
model, it is closer to this model than any of the other types of model. 
The broad peak model represents the fertility pattern of countries 
experiencing similar fertility for women in the age groups 20-24 and
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Table 4-3: Adjusted Age Specific Fertility and Total Fertility
Rates
Age Adjusted age specific fertility rates
group
Gondar ^ ^ Hararge (1) Arssi^ ^  ^ Rural Ethiopia^
15-19 0.121 0.122 0.154 0.126
20-24 0.295 0.349 0.324 0.273
25-29 0.391 0.385 0.352 0.299
30-34 0.274 0.329 0.307 0.264
35-39 0.238 0.248 0.288 0.225
40-44 0.178 0.116 0.163 0.125
45-49 0.080 0.046 0.069 0.065
TFR 7.9 8.0 8.3 6.9
Source: (1). Primary Analysis of a Subset of 1981 Rural Demographic
Survey Data Tape. 
(2). Seleshi (1986:31).
(3). United Nations (1984a:109).
Figure 4-1: Patterns of Age Specific Fertility Rates for Gondar
Hararge and United Nations Broad Peak Model
Hararge
UN broad peak
25-29 30-3415-19 20-24 35-39 45-4940-44
Age group of the woman.
Source: (1). United Nations (1965:110).
Note. The percentage for Gondar and Hararge is calculated from the 
figure given in Table 4.3.
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25-29, which exceeding the rates for the other age groups. From the 
figure one may clearly observe that even if Gondar and Hararge have 
similar total fertility rates, the women contribute slightly 
differently to these rates in each age group.
4.5 LIFE TIME FERTILITY
The mean number of children ever born (mean parity) to all women 
and mothers (those who have at least one child) is presented in Table 
4.4. The mean parity increases from 3.3 for all women to 4.3 for 
mothers in Gondar and from 3.7 to 4.6 in Hararge. As would be 
expected, the mean parity increases with the age of women, since the 
older women have been exposed to the risk of childbearing for a greater 
length of time than younger women. The distribution of the women by 
age and parity exhibits an increased mean parity with age of women, 
except in Gondar for women aged 40-44 who have a lower mean parity than 
women in the preceding age group. In Arssi mean parity was found to be 
3.8 for all women and 4.7 for mothers, which is very similar to the 
estimate obtained for Hararge. Perhaps because Arssi and Hararge are 
neighbouring regions (see Figure 1.1) they may have some similarities 
in their culture and the social value of children. Since the last 
group of women (45-49) have reached the end of their reproductive life, 
the mean values of 6.1 and 7.0 can be regarded as a measure of
completed fertility of the agricultural households of Gondar and
Hararge region, provided that fertility rates in the population have 
been approximately constant. Slightly higher values are obtained for 
mothers, 6.4 for Gondar and 7.1 for Hararge. It is worth mentioning 
that the estimates of mean parity in Gondar and Hararge to some extent 
may be affected by underreporting of children, particularly by older 
women.
In the detailed analysis it is found that in Gondar and Hararge 23 
and 21 per cent, respectively, of all women have not had any children. 
This proportion is very high for women in the youngest age group (72
per cent for Gondar and 77 per cent in Hararge) because of short
exposure to the risk of child bearing. The percentage drops sharply to
Table 4-4: Mean Parity by Age of All Women and Mothers:
Gondar and Hararge, 1981
Age
group
Gondar Hararge
All women Mothers All women Mothers
15-19 0.4 (695) 1.4 (193) 0.3 (530) 1.4 (121)
20-24 1.9 (538) 2.3 (424) 1.8 (502) 2.2 (407)
25-29 3.3 (575) 3.6 (525) 3.5 (602) 3.8 (561)
30-34 4.6 (459) 4.8 (438) 5.5 (445) 5.4 (432)
35-39 5.8 (353) 6.0 (340) 6.6 (307) 6.6 (306)
40-44 5.7 (327) 6.1 (305) 6.8 (283) 7.1 (270)
45-49 6.1 (219) 6.4 (207) 7.0 (123) 7.1 (121)
All 3.3 (3166) 4.3 (2432) 3.7 (2792) 4.6 (2218)
Standardized
mean 3.6 4.0 4.0 4.4
Note: figures in the brackets are number of women and mothers.
Source: As for Table 4.1.
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21 and 19 for women in the next age group (20-24) in Gondar and 
Hararge, respectively. The lowest values are observed for women 
between the ages of 30 and 39 for both regions. The data also reveals 
that about 23 and 32 per cent of all women aged 45-49 have nine or more 
children, in Gondar and Hararge, respectively. Over half (55 per cent) 
of the women aged 45-49 in Gondar and almost three-quarters (77 per 
cent) in Hararge have six or more children. The difference in the 
proportion of childless women (for the age group 15-49) between the two 
regions was found to be statistically insignificant, as between the 
Amhara Christian and the Oromo Moslems in Arssi (Seleshi, 1986).
4.6 FERTILITY DIFFERENTIALS
The differences in fertility levels among different groups in a 
country are determined by socio-economic, cultural and environmental 
variables as well as by the biological and behavioural factors through 
which these variable affect fertility (Bongaarts, 1978:105; Lucas, 
1980:67; Davis and Blake, 1956:214). Bongaarts (1978:108) explained 
that while fertility variations can always be traced to variations in 
one or more of the intermediate variables, the extent of such variation 
differs among the variables according to their degree of influence in 
different societies and over time within societies.
Due to data limitations, this section attempts to examine 
fertility variations only between the predominantly Amhara Christian 
region, Gondar, and the predominantly Oromo Moslem region, Hararge, and 
within each region by literacy level and marital status of the women. 
It should be noted here that place of birth is not considered because 
there is very little in-migration in both regions, and almost all of 
the women were born in the study regions.
The indices used to examine the fertility variation between the 
two regions are mean parity and total fertility rate, whereas in the 
rest of the analysis only the index mean parity will be used. Data on 
number of children is usually underreported by older women and this 
tendency is likely to exist in these highly illiterate societies. The
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present analysis, therefore, assumes that the extent of misreporting of 
children ever born is the same among women in Gondar and Hararge. In 
the differential analysis, standardization by age of women was done to 
remove the differences in age structure of the women in the two regions 
and in different sub groups. The female population of rural Ethiopia 
from the same survey is used as a standard population. Statistical 
tests (Z test) will be used whenever the number of cases is sufficient 
to confirm the significance of the difference in mean parity between 
groups.
4.6.1 REGIONAL DIFFERENTIALS
The fertility differential between predominantly Amhara Christian 
Gondar and predominantly Oromo Moslem region Hararge is examined based 
on the indices mean parity and total fertility rate. In Arssi it was 
observed that Oromo Moslems have a higher mean parity for Oromo Moslems 
than Amhara Christians (Seleshi, 1986). This study, therefore, tries 
to investigate whether the fertility differential between the two 
groups holds true in Gondar and Hararge, as well as for Arssi.
In a number of studies it has been observed that religious beliefs 
or ideology have an effect on fertility. The effects of religion on 
fertility are mediated through norms about family size and norms about 
intermediate variables, such as age at marriage, contraceptive 
practices and infant and child mortality, as well as through the 
intermediate variables themselves. Therefore, fertility differentials 
among religious groups are expected to arise from differences in the 
intermediate variables, which in turn are determined by differences in 
the norms about the intermediate variables and family size (Chamie, 
1981:3). Religious differentials have been observed in many countries. 
For example Rizk (1959) in Egypt, Chamie (1981) in Lebanon, Caldwell 
(1968) in Tropical Africa, Goldstein (1970) in Thailand, and Zimmer and 
Goldscheider (1967) in the United States have all noted fertility 
differentials among various religious groups.
As with other socio-economic and demographic factors, ethnic 
origin also affects reproductive behaviour (Mitchell, 1971:53).
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Differentials in fertility between various ethnic groups living in 
similar economic and environmental conditions have been observed in 
many African countries (UN, 1979:239). Gaisie (1969), in his study in 
Ghana, identified considerable fertility differentials among various 
ethnic groups: and found similar patterns of fertility differentials in 
rural Ghana and for the country as a whole.
A review of Table 4.2 indicates that the reported total fertility 
rates of Gondar and Hararge show marked differences, higher for Hararge 
than Gondar. However, the adjusted total fertility rates are similar 
for both regions (8.0). Therefore, it is difficult to reach a 
conclusion about the differential in current fertility between the two 
regions.
As shown in Table 4.4 mean parity for the predominantly Oromo 
Moslem region, Hararge, is higher than for the predominantly Amhara 
Christian region, Gondar. The mean parity for all women is 3.3 for 
Gondar and 3.7 for Hararge and the differential is statistically 
significant. Gondar has 11 per cent lower mean parity than Hararge and 
the percentage is reduced to 8 per cent when childless women are 
excluded. The standardized mean, 3.6 for Gondar and 4.0 for Hararge, 
follows a similar structure. The same level was obtained within each 
region when only Amhara Christians in Gondar were considered, and only 
Oromo Moslems in Hararge and also when each religion and ethnic group 
are considered separately. Seleshi's (1986) finding in rural Arssi 
agrees with the pattern observed, that is higher mean parity for Oromo 
Moslems than Amhara Christians.
Seleshi (1986) observed that religion has a stronger influence on 
the existing life time fertility differential between Amhara Christian 
and Oromo Moslem in Arssi, than does ethnicity. The differential 
between the two groups in Gondar and Hararge, may be similarly 
attributed largely to their religious differences. Chang (1974) 
observed that Moslems in Ethiopia associate higher parity with more 
respect. Furthermore, Moslems' fertility is usually found to be higher 
than that of non-Moslems in many countries. According to Kirk (1967),
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some of the reasons for the high fertilty in Moslem societies are: 
Moslem ideology encourages early marriage which extends the length of 
time that the women will be at risk of childbearing; widowed or 
divorced Moslem women can easily remarry; and Moslem society generally 
adheres to traditional beliefs and practices and Moslem doctrine has 
been found to be a more effective barrier than Christian doctrine to 
the spread of family planning. In Egypt Rizk (1959) found that the 
fertility of Christians was lower than that of Moslems, even with the 
same socio-economic class.
Another possible explanation for the variation of fertility
between Gondar and Hararge, apart from ethnic and religious
composition, is the existing differential in infant and childhood
mortality between these two regions. It has been observed in other
studies that there is a strong positive relationship between fertility 
and child mortality (Arriaga, 1981; Sembajwe, 1981). The higher 
fertility in Hararge compared to Gondar may be partly associated with 
the relatively high infant and childhood mortality in the area. Women 
in the high infant and child mortality groups need to bear many 
children to compensate for lost children. The evidence from Arssi 
region shows the same pattern, that is, the group with higher infant 
and childhood mortality also experienced higher fertility.
4.6.2 LITERACY LEVEL OF THE WOMEN
In various studies it has been observed that the education of 
parents' has an important impact on fertility as well as on other 
demographic variables. However, the mother's education has been found 
to have considerably greater influence on fertility than the father's 
education (Cochrane, 1981; Ware, 1981). The direct effect of education 
on fertility operates through factors such as age at marriage, 
preference for children, knowledge of and attitudes towards
contraceptive use and infant and child mortality.
Until recently the relationship between education and fertility 
was believed to be always inverse, that is, every increment in
education is associated with a fertility decline. Cochrane (1981)
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noted that the earlier generalization of an inverse relationship 
between education and fertility may result from lack of data in the
poorest, least educated societies and rural areas. She concluded from 
her study that education in urban areas is more likely to be inveresly 
related to fertility than in rural areas; and in a country with
literacy rates above 40 per cent, education is more likely to be
inversly related to fertility.
Some studies argue that since women with some education use the 
available health and medical facilities more than women with no
education, a low level of literacy and education has a significant 
positive effect on fertility in countries with the poorest health and 
nutritional status and traditional beliefs (Cochrane, 1980; Ware, 
1981). Furthermore those women with a lower level of education are not 
aware of methods of effective contraception and are also less likely to 
delay marriage.
In many African countries it has been observed that among 
illiterate women there is considerably lower fertility than among those 
who have some education. For instance in Egypt (Kelley et al, 1982;
Hallovda et al, 1983), in Kenya (WFS, 1980), in Nigeria (Caldwell, 
1981; WFS, 1984), and in Sudan (WFS, 1982) lower fertility was found 
among illiterate women than among those who had some schooling. 
Caldwell (1981) and Richard and Galal El Din (1983) noted that such a 
pattern is relatively common in tropical Africa, because of widespread 
disease and traditional practices, and education tends to raise 
fertility through improved health and nutrition.
The prevailing high level of fertility among the illiterate women 
is highlighted by the index mean parity by age of women. Table 4.5 
presents the mean parity by literacy level in three broad age groups of 
the women. The literate women have lower fertility than illiterate 
women in all age groups for both Gondar and Hararge regions. In both 
regions the difference in mean parity between illiterate and literate 
women is statistically significant at the 1 per cent level. The 
differential in fertility is larger at the younger ages (15-24). This
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Table 4-5: Reported and Standardized Mean Parity by Literacy
Level: Gondar and Hararge, 1981
Literacy Age group Number
level 15-24 25-34 35-44 All Standardized of women
Gondar
Literate 0.5(78) 3.1(14) 5.3(6) 1 .1 2.8 98
11 literate 1. 1 3.9 5.7 3.4 3.6 3066
Hararge
Literate 0.6(100) 3.1(48) 6.5(20) 2.0 3.3 169
I lliterate 1.1 4.3 6.7 3.8 4.0 2623
Note: figures in the brackets are number of literate women in the age 
group.
Source: As for Table 4.1.
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may be partly because most literate women are in younger age groups 
which infact is mainly attributable to the National Literacy Campaign 
program. Since this program only started recently, it is more likely 
that most women at the older ages attained their literacy after they 
already had children. The literacy level of these older women, 
therefore, has very little influence on their fertility. The 
standardized mean number of children also illustrates lower fertility 
among literate women. The pattern observed for the two regions accords 
with Seleshi's (1986:39) finding in Arssi, that there is higher 
fertility among illiterate women than among literate women.
As mentioned in Chapter Two, only a small proportion of literate 
women has at least 3 years schooling (28 per cent in Gondar and 13 per 
cent in Hararge). Such a low level of education may be expected to
raise fertility, as has been observed in other traditional societies. 
It appears that the lower fertility among literate women is
attributable to late marriage. In rural Ethiopia in general the
immediate impact of female literacy on fertility is more likely to 
operate through age at marriage. In rural Ethiopia, where marriage is 
very early, if the girls are going to school it is likely that age at 
marriage increases to an extent that could affect their fertility rate. 
In Gondar 33 per cent of literate women were single while only seven 
per cent of the illiterate women were single, in Hararge 31 per cent 
were single among literate women and 10 per cent among illiterate 
women. In Arssi mean age at first marriage was estimated to be 
substantially higher for literate women than illiterate women (Seleshi, 
1986:23). Moreover, in other studies the increase in fertility for 
women who have some schooling is explained by improved health 
conditions and better nutrition, but these conditions may not exist in 
the rural areas of these regions. Even if literate women in these
areas are inclined to use health and medical services, they are 
restricted by the scarcity or lack of such facilities.
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4.6.3 MARITAL STATUS OF THE WOMEN
Fertility differentials are examined by the marital status of the 
women in both regions. In the analysis two marital status categories, 
widowed and divorced and currently married, are used. In rural Ethiopia 
having children out of marriage is not socially acceptable, and both 
the mother and the child would be neglected by the society. Therefore 
childbearing is generally limited to within marriage, in particular in 
rural areas. Since widowed and divorced women experience marriage 
disruption they are less exposed to the risk of childbearing. Thus 
they are expected to have lower fertility than currently married women.
Table 4.6 indicates that there is a fertility differential between 
these two groups. It also shows that currently married women have 
consistently higher mean parity at all ages than widowed and divorced 
women. The difference in the mean parity between the two groups is 
statistically significant at the 1 per cent level only in Gondar 
region. According to the standardized mean number of children, 
fertility for currently married women is higher by 65 per cent than 
fertility for widowed and divorced women in Gondar, and 35 per cent in 
Hararge. This indicates that the differential in fertility between the 
two groups is larger in Gondar region. One possible explanation may be 
that widowed and divorced women in Gondar have been in this marital 
status for a longer period of time than those who are in Hararge, 
because in Moslem society widowed and divorced women can remarry 
easily(Kirk,1967) . Not only is the lower fertility of widowed and 
divorced women more marked in Gondar, but a greater proportion of women 
were widowed and divorced at the time of the survey.
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Table 4-6: Mean Parity by Age of Women and Marital Status:Gondar
and Hararge, 1981
Gondar Hararge
Age Widowed and Currently Widowed and Currently
group divorced married divorced married
15-19 0.3 (76) 0.6 (427) 0.2 (17) 0.7 (240)
20-24 1.0 (60) 2.1 (445) 0.7 (25) 1.9 (448)
25-29 1.6 (56) 3.6 (508) 1.9 (28) 3.6 (572)
30-34 2.7 (42) 4.8 (414) 4.8 (21) 5.3 (421)
35-39 3.5 (29) 6.0 (321) 5.8 (28) 6.7 (279)
40-44 4.7 (48) 6.0 (273) 5.5 (46) 7.0 (234)
45-49 4.5 (22) 6.3 (196) 6.2 (33) 7.3 ( 90)
All 2.1 (333) 3.8 (2584) 4.0 (198) 4.2 (2284)
Standardized
mean 2.3 3.8 3.1 4.2
Note: figures in the brackets are number of women.
Source: As for Table 4.1.
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CHAPTER 5
SUMMARY AND CONCLUSIONS
The study has presented the findings of fertility and child 
mortality analysis for the agricultural households in Gondar and 
Hararge regions, based on the 1981 Rural Demographic Survey data. The 
study was set up on the basis of Seleshi's (1986) findings in his study 
region Arssi, that there are fertility and child mortality 
differentials between the major ethnic and religious groups in the 
country, namely, higher fertility and child mortality for Oromo Moslems 
than for Amhara Christians. The predominantly Amhara Christian region 
of Gondar and the predominantly Oromo Moslem region of Hararge, 
therefore, were chosen in order to examine whether the fertility and 
child mortality differentials also exists in different parts of the 
country as was observed in Arssi region. Differential analysis of 
fertility and child mortality has been carried out between the two 
regions, and by literacy level and marital status of the women.
The main limitation of this study arises from the lack of 
information about the respondent's attitudes towards family size, 
disease, and some other important background characteristics such as 
age at marriage, duration of marriage, birth intervals. These 
limitations prevent a full explanation of the possible causes of 
fertility and child mortality differentials between Gondar and Hararge 
and population sub groups with in the regions. The misreporting of 
current births, children ever born and age might lead to some 
inaccuracies in the analysis. In Chapter Two an inspection of the age 
quality using Myer1s index has shown a pattern of age heaping and digit 
avoidance. However, to reduce the effect of such errors on the 
estimates, five years age grouping was used.
In Chapter Three the study revealed high levels of infant and
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child mortality in the two regions. It appears that this level of 
infant and child mortality may be attributable to the same factors that 
operate in rural areas of many other developing countries, factors such 
as the lack of medical and health services, poor sanitation, 
communicable disease, and malnutrition, especially after weaning.
Infant and child mortality was found to be higher in the 
predominantly Oromo Moslem region Hararge than the predominantly Amhara 
Christian region Gondar. This result confirms Seleshi's findings on 
the Oromo Moslems and Amhara Christians in Arssi. This differential to 
some extent substantiates the suggestion that the variation is 
attributable to the differences in the customs and attitudes towards 
disease and use of modern health services on the part of the Amhara 
Christians and Oromo Moslems. The possible variation in the climate of 
these regions might have some influence on the observed differences in 
mortality. Further research appears necessary to ascertain the 
underlying factors which contribute to the existing differentials.
Differentials in infant and child mortality have been investigated 
by the sex of the child, by marital status and by literacy level of the 
women in each region. The results indicated that generally infant and 
child mortality is higher for females than for males; however, the 
differences are not statistically significant. Also infant and child 
mortality for widowed and divorced women was higher than for currently 
married women, and for illiterate women than literate women. The 
former was found to be statistically significant for women in all 
considered age groups whilst the latter was significant for women in 
the age groups 20-24 and 30-34.
To reduce this high level of infant and child mortality serious 
attention should be given to health education and improvements in the 
socio-economic condition of the rural population. The lower level of 
infant and child mortality among the literate women gives an impression 
that the literacy program plays an important role in the reduction of 
mortality in these areas. It also indicates that there are 
possibilities for reducing infant and child mortality without reaching
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a high level of economic development or a high standard of living. 
Therefore the government should continue with its effort in spreading 
literacy and give more emphasis to health education particularly 
concerning child feeding, because malnutrition has a strong impact on 
mortality by promoting the development of disease. Government plans 
should focus also on improving the primitive farming techniques to 
increase food prduction which in turn enables the people to secure 
adequate nutrition. One of the most important actions to be undertaken 
to achieve low level of mortality is to put an end to the biased
distribution of medical and health services towards urban areas and 
extend them to rural areas where about 90 percent of the population
live and are exposed to a greater health risk.
Chapter Four showed that fertility levels are high in the 
agricultural households of Gondar and Hararge, similar to those of 
Arssi and other rural areas of the country. The reported total
fertility rate was observed to be slightly higher for women in Hararge 
(7.0) than for women in Gondar (6.8), whereas the adjusted total
fertility of 8.0 was the same for both regions. However, in the mean 
parity (life time fertility) statistically significant differences were 
found between the two regions, that is higher mean parity among women 
in Hararge than among women in Gondar. The mean parity computed after 
excluding childless women and the standardized mean parity also show 
higher fertility for Hararge.
In this study statistically significant fertility differential has 
been observed between literate and illiterate women in agricultural 
households of both Gondar and Hararge, with lower mean parity among the 
literate women than among illiterate women. This lower fertility level 
among the literate women gives some indication that in the near future 
fertility may drop as literacy spreads. In the somewhat longer term, 
however, one may expect that the general level of fertility may rise 
again, as with other traditional societies when better nutrition and 
health services become available.
One of the consistent differentials in fertility was that by
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marital status of the women. Currently married women have been found 
to have higher fertilty than widowed and divorced women. The observed 
difference between the two groups in Gondar was statistically 
significant. This differential is believed to be attributable to the 
marriage disruption experienced by widowed and divorced women.
In these rural areas, at the current level of social and economic 
development the idea of family limitation may be unacceptable. Family 
planning services have been provided in public health stations in 
connection with maternal and child care (Family Guidance Association of 
Ethiopia, 1983). It is apparent that so far it has had little 
impression on the fertility levels of agricultural households in Gondar 
and Hararge. Compulsory measures would provoke strong opposition and 
thus be counter-productive in reducing fertility. Therefore, to modify 
this high level of fertility great emphasis should be given to indirect 
measures such as eliminating illiteracy, improving women's status and 
reducing child mortality. Introducing education on family planning in 
the literacy campaign program may bring a change in attitudes towards 
family size.
Finally, despite the data problems during the analysis, in general 
the estimated levels of fertility and child mortality, and the 
structure of the differentials appeared quite consistent with those 
studies carried out in Arssi and other developing countries. It should 
be stressed that there is a need for similar analysis on fertility and 
child mortality levels and differentials, which includes the other 
ethnic groups and the traditional religious group. The 1984 census 
data provides the basis for both rural and urban until more detailed 
data is collected.
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APPENDIX A
Estimates of Child Mortality Applying Trussell's 
Method: Gondar, 1981
Age Age No. of Children Children
Group X women everborn dead Di ki
15-19 1 695 273 40 0.1465 0.9953 0.1458
20-24 2 538 894 181 0.1821 0.9941 0.1810
25-29 3 575 1896 290 0.1530 0.9645 0.1476
30-34 5 459 2105 342 0.1625 0.9824 0.1596
35-39 10 353 2033 408 0.2007 1.0025 0.2012
40-44 15 327 1896 351 0.1878 0.9908 0.1861
45-49 20 219 1331 247 0.1856 0.9832 0.1825
Note: Di: proportion of children dead.
ki : multiplying factor derived from Trussell multiplier,
Table 47 Manual X (UN, 1983a:77).
qx: probability of dying from birth to age x.
P1/P2= 0.2126, P2/P3=0.5603
Source: Primary Analysis of a Subset of the 1981 Rural Demographic 
Survey Data Tape.
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APPENDIX B
Estimates of Child Mortality Applying Trussell's 
Method: Hararge, 1981
Age Age No. of Children Children
Group X women everborn dead Di ki ^x
15-19 1 530 167 31 0.1856 1.0415 0.1933
20-24 2 502 885 177 0.2000 1.0281 0.2056
25-29 3 602 2119 564 0.2662 0.9872 0.2628
30-34 5 445 2335 654 0.2801 0.9999 0.2801
35-39 10 307 2020 602 0.2980 1.0186 0.3035
40-44 15 283 1911 660 0.3454 1.0066 0.3477
45-49 20 123 861 293 0.3403 0.9988 0.3399
Note: Di' ki and qx defined in Appendix A.
W 0.1787, P2/P3=0,5008
Source: As for Appendix A.
APPENDIX C
Estimates of Infant Mortality Rates Using Feeney' 
Method: Gondar and Hararge, 1981
Age Gondar Hararge
group Di IMR YPS Di IMR YPS
20-24 0.1821 139 3 0.2000 159 3
25-29 0.1530 104 5 0.2662 186 5
30-34 0.1625 101 7 0.2801 179 7
35-39 0.2007 118 10 0.2980 182 10
40-44 0.1878 100 13 0.3454 195 13
45-49 0.1856 88 16 0.3403 172 16
Note : For Gondar Pl/P2 - 0.2126, p2/p3 - 0.5603,
P3/P4 - 0.7199; and M = 27.
For Hararge Pl/P2 * 0.1787, P2/P3 = 0.5008,
P3/P4 = 0.6700; and M = 28. 
D- is proportion of children dead.
IMR: infant mortality rate.
YPS: years prior to the survey.
Source: As for Appendix A.
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APPENDIX H C 0 *r <(X M T
Survey Questionnaire
« T A T r t T K A L  U t C
CENTRAL STATISTICAL OFFICE 
OEUOGRAPHIC SURVEY  
Q UESTIO NS ANTE
I 9 6 0
jom i o 
I *  3
r o i
(■ R E fl ION Z  A W R A JA 5 . W E R E  DA
4 3 < 7 • •
•< FARMERS ASSOCIATION a  SER IA L NUMBER OE THE SAMPLED  
HOUSEHOC0
(0 I I I X ( 3 14 e3
ROUNO DESIGNAT ION N A M E SIG N ATU R E DATE
I
ENUMERATOR
SUPERVISOR
II
ENUMERATOR
SUPERVISOR
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